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PREFACE. 



ENCOURAGEI) by the Sale of Two former ImpresBioiiS) I hate newly arraaged, 
«alarged, and improved the present Edition. 

It is chiefly intended as a companion to my <^ Dinmal Register-book for the Baro- 
meter and Thermometer.*' However, it will be found very ssefol to those parcbasen 
who are not desirous of keeping a Barometrical Register, bnt who only want to be di- 
rected and instructed respecting the variation of the Barometer by noticing the rising or 
falling of the Mercury, as by consulting the book they may be enabled to form a right 
jadgment of the effects likely to be produced by changes in tbe atmosphere. 

Some useful information will be found respecting the Temperature of the Sea, alao 
instnictions for the Marine Thermometer Case^ both of which, it ia hoped, will be 
strictly attended to, but particularly by NflAitical Men. 

The Weather Table has been augmented and improved — and several other useftti 
Tables are also given. 

Something vafuable to the Young Meteorologist may be found under the head of 
Atmospherical Phenomena, &c. &c. 
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FIFTH EDITION.— ONLY A PEW COPIES LEFT. 



Thif day are publiihed, the following Works, by J. DENNIS, the profttf of which are 

intended to be appropriated to the establiihinent of 

The British Merchant Seamen'n InHitution* 

Sanctioned by Admiral Brooking, James Horsbnrgh, Esq. F. R. S. and Hydrographer 
to the Hon. East India Company, &c. and upwards of Two Thousand Six Hundred t 
Merchants, Owners, Captains, and Officers in his Migesty^s Royal Nary, and Cap- 
tains and Mates, &c. in the Hon. East India Company's Service, also by Captains, 

. Officers, &o. in the General Mercantile Sendee ; and Commendatory Letters finm 
Gentlemen of the first experience in the aboye Serrices. 

** ViRBS AconiRIt EUNDO.'' 

An approved, sure, desireable, and expeditious way to relieve the " rainoiu defnressioa^' 
of the British Shipping Interest, which probably will, in the course of time, effec- 
tually prevent Impressment of Seamen. Fifth Edition, with Plates, pric« 3s. 6d. 
dedicated to the Right. Hon. the Corporation of the Trinity House, Xiondon, 1822. 

1. DENNIS'S SYSTEMATIC PLAN t, for bettering the condition of Merchante, 
Owners, Underwriters, Commanders, Officers, Seamen, &c. in the Merchant Sea service: 
In which, the new principles for governing the Merchant Service are exemplified, raider 
ttie following important heads ;— Initiation, or a proper way of bringing youth up in the 
Service, by means of classes— An advantageous way to Man Ships—Improved Schedule 
for Victualing Ships— Settled wages to Commanders and Mariners during Actual 
Service— Proposed relief to Nautical Members, when out of employ, incapacitated by 
accidents, or when ship-wrecked, &c. and their widows, if any ; also. Uniforms for Com- 
manders and Officers, and appropriate Dresses for Seamen and Sailors, by which the 
rank and qualification of each may be distinguished ; including remarks intended to im- 
prove the Mantime Serrice of the Honourable East India Company, &c. &c. 

For oh I it much imports you, 'tis your all, 

To keep your Trade entire— entire the force 

And honour of your Fleets ; o'er that to watch 

£*en with a hand severe and jealous eye. Thomsov. 

'Si iuid nt^dtH recHus istis, 

Candidm^mperti ; «i non, hU uiere mecum, Horatios. 

im^ISF^^^'^. DIURNAL REGISTER foR th£ BAROMETER & THERMO- 

M£.T£R, designed to bring these important Instruments into more general notice and 
w.— Adapted for Captains of Ships, and aU Gentiemen, whether Farmers, Agricul- 
turists, &c. who wish to keep a Meteorological Journal;— in Books for 12 Months 

«»"* ^^^^^ ^' ®^- ^^^^^y do*^® «P» ^itJi Directions. 

III. DITTO m Books for 18 Months Time in each.— Price 6s. 6d. neaUy done up with 
Rone Back, vnth directions. 

IV. DITTO in Books for Two Years Time in each— Price 9s. neatly half-bound, Rone 
Back and Comers, vrith Directions. 

y. DITTO in Books for Three Years time in each— Price 12s. neatly half-bound. 

)3; AMPLE INSTRUCTIONS for the BAROMETER, &c. see Titl«.— Price 18. 6d, 

VII. DENNIS'S READY RECKONER, for the use of Dealers in Timber and 
others ; particularly serviceable to Merchants engaged in the North American Trade, i 
Captains and Mates of Vessels bound to Quebec, or the Forts of New Brunswick ; with ] 
Directions in English and French ; including Tables, giving the Price of Staves either 
by the Thousand, Hundred, Quarter, or single Stave, 1819.— Price 2b. 6d. sewed, [Ss. 
bound, or 3s. 6d. neatly bound as a Pocket Book, with a Tuck, Two Pockets, and place 
for a Pencil. 

VIII. DENNIS'S EXTRACTS OF FOUR EAST INDIA JOURNALS, kept 
during Voyages to and from India, intended for the use of Captains and Meidumto en- 
gaged in the Free Trade (but will be found very iw^l H Poisengtrs procudiiigr *o /**J// 
giving the Daily Course, Distance in Miles, Latitude and Longitude, Variation of ft© 
Compass, Height of the Barometer and Thermometer, prevailing Winds and Tfeatter, 
&c. &c. &c. 1819, piice 4s. boards, or 3s. 6d. sewed. 

IX. No. 1, No. 6, and No. 8, neatly bound together and lettered, price 8s. 

•*♦ All the above works may be had of the booksellers, &c. as mentioned.at the hot- 
torn of Jdie title page of this book. 

^ The Merchant Service having: progressively inereaseO, and In a manner extended beyond > 
pectation, but particularly since the opening of the Free Trade, it has in a manner almost up ^ 
ceptibly grown, and u now considered of sufficient consequence to demand an InatiiutMn ' 
establUhed on e<witable and advantageous principles, and of this descripUon it is presume* . 
oa9 proposed in the Plan. « «^ » jr - 

i*»l?**5^.«ol?i''?^***\'^'*"» H the inspection and signatures of Gentlemen, arc at the 
lem and Jamaica Coffee-houses, ComliilL 

% See London Jovmal of Arts, ftc. for September, 18M; and the Asiatic Jourasl, for Oc 



INSTRUCTIONS AND OBSERVATIONS 



R£LATIV£ TO 



BAROMETERS AND THERMOMETERS 



The AuthoTf fully impresHd with a due seme of the impoi-tanee of bringing the 
Changes or Variations of the Barometer and the Thermometer into general 
notice and use, has invented two Printed FormSy one adapted to the Barometer, 
and the other to the Thermometer ^ which forms are submitted for the better elu- 
cidation and as a proper companion to these instructions, and also to furnish per- 
sons with clear ideas of the nature and use of these instruments^for, bu attending 
to whichy a correct Daily Register may be hepi by all, at Sea or on ^ORE, who 
are in possession of them, 

N. B. — " Dennises Diurnal Register for the Barometer* and Thertnometer^' are 
done up in books a quarto size, and contain paper for 12, 18, 24, or 96 months, 
according to the wish of the purchasei\ 



THE Bturometer is founded on the Torricellian e3Lperiment| so called from Torricelli, 
the inyentor of the instrument ; which is simply a glass tnbe, first hermetically sealed, 
cased, or made solid, at one end, then filled with mercury ; the other end is left open, 
which is then immerged in a bason of stagnant mercury. Now as a column of quick- 
silver, of about twenty-nine inches in height, is equal to the mean weight of the at- 
mosphere, it is evident that every alteration in the latter must produce a proportionate 
alteration in the former. 

In order to shew this.aUeration in the most accurate and satisfactory manner, many 
learned and ingenious men had constructed barometers in various forms and on differ- 
ent principles, which have since been considerably improved by various artists. 

TORRICELLIAN EXPERIMENT. 

The weight or pressure of the air is exactly determined by the following experi- 
ment: — 

Take a glass tube, near three feet in length, and open at one end ; .fill .it with mer- 
cury, boiled and well refined, and putting your finger upon the open end, turn that end 
downward, and immerse it into a small vessel of quicksilver, without letting in any air; 
t)ken take away your finger, and the mercury will remain suspended in the tube 29^ 
inches above its surface in the vessel, sometimes more, and at other tiroes less, as the 
weight of the air is varied by winds and other causes. That the quicksilver is kept up 
in the tube by the pressure of the atmosphere upon that in the bason is evident ; for, if 
the bason and tube be put under a glass^and the air be then taken out of the glass, all 
the mercury in the tube will fall down into the bason ; and, if .the air be let in again, 
the quicksilver will rise to the same height as before. Therefore the air's pressure on 
the surface of the earth is equal to the weight of 29| inches depth of mercury all over 
the earth's surface at a mean rate. 

That all descriptions of persons who are in possession of this valuable instrument, or 
that intend to become purchasers of it, may be enabled to use it to the best advantage, 
it is the design of the author to point out some of the discoveries of learned men, and 
A^ the result of a long series of minute inquiry and accurate observation. 



* This Ee^ister Book is equally adapted to A4ie*8 SymipieBOineter or to T. Jouet'9 Oil Barometer. 
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The barometer is probably the most useful, entertaining, and interesting of all philo- 
sophical instruments. To the gentleman and man of leisure it is a source of perpetual 
amusement, as it enables him'to determine with accuracy the weight of the atmosphere, 
and to observe its successive changes and variations ; but more particularly it furnishes 
them with the plainest and easiest method of measuring the heights of mountains, and 
the depths of caverns and mines. The Mariner and Farmer (men who deserve every 
assistance, encouragement, and protection, that government, the ingenious, and wealthy, 
can confer upon them) will acknowledge, and generally confess, that the barometer is 
indisf^nsable to those who are the least acquainted with its properties, as it indicates 
those approaching changes and alterations in the weather, the knowledge of whioh is 
of the utmost consequence — A good barometer having often saved the former his vessel, 
and the latter his crop. 



THE MARINE BAROMETER. 

The Marine Barometer was first invented by Dr. Hook, in 1700, for the express pur- 
pose of being used at sea. This instrument is highly spoken of, and fully described by 
br. Halley, in the Philos. Trans. No. 269, where he says — ^* I had one of these baro- 
meters with me in my late southern voyage, and it n£v«r/ai/€€{ to prognosticate and give 
early notice of all the bad weather we at times experienced, so that I depended there- 
on, and made provision accordingly : and from my own experience I conclude, that a 
more useful contrivance hath not for many years been offered for the benefit of navi- 
gation.'' 

The above instrument has been much improved by scientific men ; — it differs from the 
common one merely in having the bore of the tube smaller', for about two feet say one 
20th part of an inch diameter, but above that height it is of the common size. Through 
the small-part of the above tube the mercury is prevented from ascending too fast by 
the motion or lurching of a ship at sea, and the motion of the mercury in the apper or 
wider part of the tube is of course lessened. 



Directions Jhrfrdng and unfixing a Marine Barometer on board a 

Ship or Vessel. 

The best place for fixing a Marine Barometer on board is a midships, say between 
the cabin windows, or opposite, if it can be done conveniently, as, in the first place, it 
is less liable to sustain injury there than at the side, and, in the next, the barometer 
will not be so much affected in that situation by the violent rolling or lurching of a ship 
in a heavy sea. But in cabins, where this cannot be done, it is adviseable to nail some- 
thing soft on that part of the ship's side against which the cistern of the instrument is 
likely to strike, for in a severe rolling sea it will be better protected fr^m injury. 

To fix a marine barometer, first take the improved brass arm,* keeping the hinge up- 
wards, then secure it to the place where it is determined that the instrument shall be 
fixed, next take the barometer carefully, affixing it to tJie arm ; t which done, turn the 
portable screw at the bottom of the cistern (see plate) from right to left, a few turns at 
a time, but very slowly, repeating the turns at intervals of four minutes, until it is quite 
unscrewed. 

In unfixing or removing a barometer, it should be very carefully done — for this par- 
pose turn the portable screw at the bottom of the instrument from left to right, and in a 
very cautious and gradual manner, only a. few turns at a time, for by screwing the mer- 
cury up too quickly the tube will be liable to burst, and that with a considerable re- 
port, therefore repeat these operations at intervals of five minutes, until such time as 



* This improved brass arm has been invented by the antbor for the proper suspension of tti« 
Marine Barometer, and it has been found to counteract coasiderably the eifeet produced by the 
rolling or lurching of a ship at sea. 

f Marine Iftarometera are frequently made with spiral springs (see Fig. S) instead of the im- 
proved brass arm. These are cheaper than those with the arm, but as they require greater height 
in fixing, they are not so much used, ezceplSsg in ships that hare loft^ cabios* 
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yoB find the ip«rcary within l-8th of an i»ch of the tep of the tube ; then talbB the ba- 
rometer from the brass arm, and slowly and carefully give it an inclined position notil 
it lies horizontally y it may then be placed in ite case for safety. 

The following remarks to the curious in this instrument are deduced from later and 
more minute observations of the motions of the barometer, and the consequent changes 
in the air of places situated to the northward or southward of 30 degrees of latitude. 

In winter, spring, and autumn, the sudden falling of the mercury, say 3-lOths of an 
inch, always denotes high winds and storms, but in summer it presiages heavy showers 
and thunder ; it invariably sinks lowdst of all when great winds prevail, though not ac- 
companied with rain : it always falls more for wind and rain combined than for either 
of them separately. Also, if after strong wind and rain together, the wind should 
change in any part of the northern or southern hemisphere, accompanied with a clear 
and dry sky, and the mercury rise at the same time, it is a certain indication of fair 
weather. 

In settled fair and dry weather (except the barometer should sink much) but little 
ra|n may be expected, for its small sinking then is only for a little wind, or a few drops 
of rain^ and the mercury soon rises again to its former station. 

In a wet season, suppose in hay-time and harvest, the smallest sinking of the mercury 
must be regarded ; for when the constitution of the air is much inclined to showers, a 
little sinking in the barometer will denote more rain, as it never then stands very high ; 
and if in such a season it should rise suddenly, very fast and high, the weather is only 
to be expected to continue fair for a day or two, then the mercury in all probability 
will fall again, and an immediate gale will follow, but the slow gradual rising for seve- 
ral successive days is mostly to be depended upon as indicative of about a week's fair 
weather. 



Directions Jhr the Marine Barometer. 

The Barometer is an instmment for measuring the pressure of the atmosphere and 
elasticity of the air at any time. 

It may be proper to premise, that it is not requisite so strictly to observe the words 
eBgrayed od ihe barometer plate, as the rising or falling of the mercury, for should it 
ataBd at much rain, and then rise to changeable, it presages or foretells fair weiUher, 
although its continuance is not to be depended on so much as if the mercury were 
higher. But when it stands at fair, and sinks to changeable, it indicates bad weather, 
though not so much in proportion as if it had sunk lower. Therefore, in order to pass 
a right judgement of the weather, the point where the mercury stands is not so much 
to be regarded, but it should be particularly considered whether the mercury is ac- 
tually in a rising or falling state. For its minutest alterations should be accuratfely 
attended to for the purpose of forming a right judgement respecting the weather ex- 
pected to succeed. 

When we woold obserFe the barometer with accuracy, the tube should be first shaken* 
by gentiy tapping the front of the frame with the back part of the fingers, from three to 
fi^ tiaaea— be cantious of striking the. frame with the finger-nails, as it would deface it. 4 



The atmosphere being dense or heavy, it will be found that the mercury had risen 
one-tenth of an inch, or thereabouts. If the atmosphere should have become more ra- 
rified or lighter, then the mercury in all probability would sink as much. 

The greatest height of the mercury in the barometer tube, when situate in the north- 
ern hemisphere, happens upon easterly and north easterly winds, t Howerer, on the 

* The attraction of the sides of the ^lass tabe is sometimes so ^eat that the mercury wUI not 
more -withost this stimulus. * 

t As in the North Atfantic Ocean, on this side the 85th degree of north latitude, the winds are 
SeeeraUjr westerly or south-westerly, so that here whenever the wind comes npat east or north-east 
it it always checked by a contrary ^ale so soon as it reaches the ocean. Consequently the air must 
■ccanwUte over this idaiid (Britain), and the mercury will stand hi^h as often as these winds blow* 
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eontrary, when these windi pretail in the sonthern hemisphere, the mercury is at the 
lowest. 

The merenry sinks when wind or rain is shortly expected from all the other p<»nte 
of the compass. However, it rises as the wind shifts about to the north or east in norm 
latitude, and south or west in south latitude. 

Should the mercury be found to sink on board ship with the wind in the above quw- 
ters, it will most probably change from thence and blow in a different direction, or ei»c 
a heavy rain will ensue. 

As the latitude advances towards the poles the range of the barometer fP^^Y^^J.^' 
creases, till at last it amounts to 2 or S inches. In North Ameiica, howerer, the range 
of the barometer is a great deal less than in the corresponding European latitudes. 
Virginia, for instance, it rarely exceeds 1.1. 



Rules for Observing the Marine Barometer at Sea^ or in Harbour. 

I. — ^The mercury is usually low in calm weather, when tain is expected soon to follow. 

II. — In moderate settled and serene weather the mercury mostly stands high. 

III.— Against and during very high winds, although not accompanied with rain, the 
mercury sinks the lowest. 

IV.*^The greatest elevation of the mercury in the northern hemisphere is perceptible 
during easterly or north easterly winds, excepting in heavy gales. 

V, — In calm frosty weather the mercury mostly stands high, 

VI. — When the position of the mercury is low, particularly after severe storms^ of 
wind, it usually rises very fast ; this indicates moderate weather, but of short duration 
only. Should the mercur3r rise in a very gradual manner, fine weather may be ex- 
pected for many days. 

VII. — Between the tropics the changes or alterations in the weather make little or 
no variation in the height of the mercury, the winds being there extremely gentle, and 
they usually blow the same way. 

VIII. — In situations northward of the tropic of Cancer, and also southward of the tro- 
pic of Capricorn, a greater alteration in the rising and falling of the mercury takes place. 

IX. — The mercury in the barometer stands higher in oold weather than in warm ; this ' 
takes place usuidly in the morning and evening rather than at mid-day. 

X.— In settled and fair weather it is found that the mercury stands higher, and it 
generally descends lower after rain than before it ; this may be ascribed to the accu- 
MUlation of vapours* with which the air becomes charged in the foimer case, which is 
ultimately dispersed by rain in the latter case. Should it rise higher after rain settled 
weather generally succeeds. 

XI. — If the atmosphere id impregnated with any unusual degree of heat, it becom^'S^ 
incapable of supporting a column of mercury so long as it did before the heat com- 
menced, on which account the mercury sinks. 

XII. — ^The mercury's being low indicates approaching rain, for the air being light, 
vapours are no longer supported thereby, but becoming heavier than the atmosphere 
wherein they floated, they descend, meet with other watery particles, incorporate, and 
at last form drops of rain. 



* ft bas been obserred that vapour is formed by a union of the elements of fire and water, by 
which the fire or beat is so totally enveloped by -watery ^particles, that its action is entirely biu- 
pended \ therdbre tiie fire not only loses ita properties of glyipg light and of bumhie, but it i^ 
becomes incapable of affecting the most sensible thermometer. 
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■ XIIT.— It is said that the mercury's being at one time lower than another, is 'occa« 
sioned from two winds blowing at opx>osite points from the sitnation- of the barometer, 
whereby the air of such place is carried two ways from it, and of course the cylinder 
of incumbent air is diminished, and causes the mercury to fall. 

XIV . — The greatest height of the mercury is caused by two contrary winds blowing 
towards the place of observation, whereby the air of other places is brought thither, 
and, combining with the air at the place of observation, accumulates, so Uiat the in- 
cumbent cylinder of air is encreased, and the mercury is thereby pressed upward. 

XV. — The barometer falls suddenly before tempests, and undergoes great changes 
during their continuance. 

XVt.*-Considerable quantities of air being occasionally destroyed in the north po- 
lar regions when this happens, the atmosphere to the south rushes in to fill up the void. 
Hence 8% W. winds take' place, and the mercury falls in the barometer. 

XVII. — ^The mercury is highest when the wind blows from the north or north-west 
at Calcutta. 

XVIII. — ^The sudden fall and rise, or rise and fall, of the mercury, invariably indi- 
cates an extraordinary agitation in the atmosphere. 

XIX.— It must be some alteration in the absolute weight of the atmosphere* to ^ac- 
count for the rise and fall of the mercury, for if the wind were the sole agent, the alte- 
rations in the heights of the mercury would only be relative, as there would remain the 
same quantity supported at several places taken collectively ; thus, what a barometer 
tube at Paris lost, another at London or Italy would gain. But we find the very con- 
trary true, for, from observations repeatedly made, the barometers in several parts of 
the globe rise and fall together, so that it must be some alteration in the weight of the 
atmosphere to account properly for the rise and fall of the mercury. 

XX. — It is asserted that in the northem regions the variation is much more sensible 
than in the southern, the winds being more strong, more frequent, more various, and 
more opposite to each other in the former than in the latter. 

XXI. — It is well ascertained that the yariable winds prevail from the latitudes of 
46^ to 56^ north and south, so that within these latitudes the greatest variation of the 
height of the mercury is perceptible. Of course, the rise and fall of the mercury de- 
creases gradually from latitude 46^ to tiie equator, and from lat. 66^ towards the poles. 

XXn.^— It is found that near and under the line the mercury rises and falls from 2 or 
S-lOths of an inch ; in 16° north or south of the equator, 1 inch ; in 80° north or souths 
8 inches ; in 46® north or south, 8 inches. However, in 60® north or south, tfae rise and 
fall diminishes to 2 inches ; in 76° north or south to 1 inch. But in 81° it dimimshes 
to less than the 4th part of an inch, t 

XXIII. — ^The mercury in the barometer varies in all latitudes from its observed sta» 
tion on board, vrith respect to an observation made with another barometer placed on 
sbon in an elevated situation. 

XXIV. — ^Periodical Rise and Fall of the Barometer*. Colonel Wright is said to 

have discovered, that within the tropics the mercury rises and falls twice vrithin 24 
hours, vrith such regularity as to afford almost an opportunity of measuring the lapse of 
time by this instrument. 

Numerous instances might be published to shew the value of a good barometer at 
sea, but the following vrill suffice : 

A Captain of a valuable ship bound'to Europe says— << When in latitude 83° N. and 
longitude 40° W. in the month of March, about six a. ra. observed the mercury had fali- 



iJi-??*^ *^ exhalations flrom the earth miut encrease the weii^l^t of the atmosphere, and 
Suli ^ >^ «l«^k: toirce, as it is found that the specific gravity of menstmms are encreased by 
niHoiyea salts and metals. 

•Mll?tIl?i®*^f*-2!™^*"* h^"^ «^^ some deviation m the rise and fail of the meicury may be 
■*P«:w«i in all the above latitudes. 



eft S oif t-lOIlM- of aa incb ; at this tioie the aky was clear ; however it becamo lowering. 
Shortly after which a remarkable appearance of a circle round the aun engaged our at- 
tention. At this time all sails were set ; proceeded immediately to take in sails, and 
prepare for a gale ; by this time it began to blow excessively hard from the N. W. which 
lasted for about 12 hours. During this time we were lying-too, and although the quar- 
ter boat was made as secsre as possible, by being made fast to the davit, yet the gale 
was so tremendous that the boat was washed away — but by the timely notice of the ba- 
rometer we suceeded in saving our saUa," &6. 

See also the situation of H. M. S. Pi^ue. IMumal Register, page 3. 

*»* It behoves every owner who sends a ship across the Atlantic to see that a baro- 
meter is placed in his ship previous to her sailing. Indeed this instrument is as neces- 
sary as the Mariner's Compass. 



PROGNOSTICATOR, OR STORM GLASSr 

A NEW CURIOUS INSTRUMENT, 

Formed of different Compositions, which will exactly shew the Weather ; particularly 
high Wind, Storm, or Tempest. It will be preferable by Sea and Land, being por- 
table,* and will be found to be very exact and useful. 

Rules to be observed. 

. I. — If the weather is to be fine, the substance of the composition will remain entirely 
at the bottom, and the liquid will be very clear. 

II.—- Previous to changeable weather for rain, the substance will rise gradually, and 
the liquid will be very clear, with the appearance of a small star in motion. 

III. — ^Before a storm or extraordinary high wind, the substance will be partly at the 
top, and will appear in form of a large loaf; and the liquid will be very heavy, and in 
a fermentation. This will give notice twenttf-four hours before the weather changes. 

IV. — In winter time, generally the substance will lie rather higher, partienlarly in 
snowy weather or white frost ; tiie composition will be very white, with white ajpots in 
motion. 

v.— In the summer time, the weather being very hot and fine, the substance will be 
quite low. 

yi.-r*To know which quarter a wind or storm came from, you will observe the aub- 
stance will Ue close to the bottle on the opposite side to that quarter from which the 
storm came. 

Observations have been made on the Storm Glass, and it has given much satisfection 
both at sea and on shore, but like Uke Barometer it should be regularly watched at al- 
ternate periods. 

TESTIMONIALS. " 

Copy of a Letter from Vice- Admiral Sir Robert Calder :— 

'* His Majesty's ship Goliath was at anchor in Quiberon Bay, when a heavy gale oC 
wind came on. The ship brought home her anchor; she let go a second, and a t^ird, 
but had no effect, the ship still drifting and going ashore, seemingly without a pr'oba- 
bility of being jiaved. Captain Burham, in his Majesty's ship Defence, was at the 
same anchorage, but unable to render the Goliath the smallest assistance ; he having 
one of these curious instruments ^or storm glass) on board, perceiyed it announced that 
the gale was going to abate, and m consequence made the signal thereof to Captain 
Brisbane, who was then preparing means to endeavour to save the lives of the Goliath's 
crew. Within a quarter of an hour after the signal was made tke storm did abate, aod 
the Goliath rode in perfect safety.^ 

An experienced Commander of a free trader, during a voyage from Rio Janeiro to 
New South Wales, in January 1819, when in latitude 46^^ 88' S. and longitude 29^ 19" E. 
saye — ^ Hitherto I have omitted to make remarks «n Hie Stom Glass, but it has in- 
dicated the weather being bad or fine very well. Yesterday it settled fast, and to-day 
is the finest by far we have experienced Since leaving Rio Janeiro." 

I 

* storm Glasses are cylindrical, and are placed in round tin cases about IS inches lonj^ by 1 J diameter 






^ 



ON TH£ MEASUREMENT OF ALTITUDES 

Br T«» 

MOUNTAIN BAROMETER,* 

Aetompanied with aiiuched tmd detached Thermometers. 

A very important property of this valuable instrament is that of determiaing heights, 
and its accuracy is inferior to no other mode ; and, on this account, it is not only very 
useful to surveyors, but highly entertaining to philoscyphers, scientific men, &c. 



Measurement of Altitudes. 

It is found that the mercurial heights of the barometer vary according to situationa 
either more elevated or more depressed. Hence this instrument serves to determine 
how much higher one place is than another. 

Hie Law of the Bilitation of the Air was discovered by M. Mariotte previous to the 
year 1676, improving from Mr. Boyle's experiments which were published in 1661. The 
law of the dilitation of the air is pow generally admitted by philosophers, and is con- 
finned by observations made in all climates and various altitudes. 

M. Bouguer, member of the Royal Academy of Sciences in France, 1553, gives us 
the result of the experiments made by himself, and M. De La Condamine in America — 
they found that the elasticities of the same mass of air exactlycorresponded to the rati« 
of its densities. 

M. Mariotte applied this general law of eleetrioity to the investigation of the total 
height of the atmosphere. He therefore collected many observations made with tiie 
barometer at small heights, and he was the first person who suggested the um of logix* 
rithms in calculating heights by the deseentof the mercury in the barometer. How- 
ever, this method has generally been ascribed to Dr. Halley, and Dr. Halley did in- 
deed first employ tables of logarithms in the estimation of atmospherical altitq d e s » see 
Phil. Trans. No. 181. The Doctor assuming the specific gravity of air to water, when 
the barometer stood at 30 inches, and in a mean state of heat and cold, to be as 1 to 
800, and that of mercury to water as 13 and i to 1 ; so that the weight of mercury ta 
air is as 10.800 to 1, or a cylinder of air of 10.800 inches, or 900 feet, is equal to an 
inch of mercury. He inferred from these premises, that if the air were to be of equal 
density like water, the whole atmosphere would then be no more than 5.1 miles high, 
and tluit for An ascent for every 900 feet the mercury in the barometer would sink 1 inch. 

But the expansion of the air encreasing in the same proportion as the incumbent 
"Weight of the atmosphere decreases, therefore the upper parts of the air are much more 
nrified than the lower, by which each space corresponding to an inch of mercury is 
irradually enlarged, and therefore the atmosphere must be extended to a much greater 
height. 

It is probable that no part of the atmosphere reaches above 45 miles from the pnrtace 
of the earthy but at a greater distance its rarity is so gredt that its resistance would be 
insensible, though the retardation occasioned .by it has been accumulating for ages^ 
At the distance of 600 miles the rarity is said to be so great, that a cubic inch of com- 
n^on idr, expanded to that degree, would occupy a sphere equal to the orbit of Saturn ; 
l^nce it is with reason inferred, that the visible universe is occupied by air, which, by 
Its gravitation, will accumulate about every body in it, and that in a proportion de- 
pending on their respective quantities of matter, for the larger bodies will att^ct more 
than the smaller ones, thus forming an atmosphere about each of them. 



The mercury stands higher in tubes of a iarger bore than in those of a smaHor, and • it is ob- 
viom, when experiments are made with diffwent iNuraincton, some atteation should be paid to the 
^"^i^iit diameters of their tubes ; it is desirable thej should be alike, not less than oue-fourth of 
an Inch, nor to exceed one-third of an inch. 
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It 11 folly ascertaioed that the weight of the atmosphere differs at different times. 
This variauon is ascribed partly to the effect of heat and cold, and also to the inflaence 
of TarioQs mixtures of aqueous and other vapours, for when the air becomes rarified by 
heat, the vapours are most copiously raised, so that though the atmosphere properly so 
called be expanded, and consequently become lighter, yet its interstices being crowded 
with vapours and other matter specifically heavier together with the atmosphere, may 
in all probability continue much the same in density as before, for an indefinite time. 

The reader is here presented with the result of some experiments made by the fol- 
lowing gentlemen : 

Mr. Caswell measured the height of one of the Snowdon Hills in Wales, and found 
it to measure nearly 1240 yards, or 3720 feet, the barometer standing at 25 .6 inches : — 
Another mountain measures S567 feet high. 

Dr. Halley found by three exact trials— that the mercury stood lower at the top of 
Snowdon than at the bottom by 3 inches and S-lOths, from which it appears, that every 
thirty-two yards ascent sinks the mercury about 1-lOth of an inch. 

Dr. Derham, from experiments made by him at the top and bottom of the Monument 
in London, allows thirty-two yards perpendicular ascent to 1-lOth of an inch in the fall 
of the mercury. 

M. de Luc, in the 1st Vol. of his Researches, has given a curious table, of the heights 
of the atmosphere, corresponding to those of the mercuiyin the barometer, calculated 
on the principles of various philosophers, from 28 inches, the height observed on the 
coast of Peru by the French Academicians, to 15.10 inches, the height observed by M. 
De La Cond amine on the top of one of the Cordilleras, and in his 2d Vol. further infor- 
mation may be found on this subject. 

Dr. Nettleton, from experiments made in the neighbourhood of Halifax^ formed the 
following Table : — 

A TABLE, 

Shewing the number of feet required to make the mercury fall I'lOth of an inch from 

any given height in the tube, from 31 to 26 inches. 
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From this table it is evident, that the density or weight of the atmosphere is not 
every where equal, but that the higher we ascend the rarer it becomes ; and as it is 
founded upon the actual observations of a very ingenious and accurate philosopher, we 
may derive great use from it in all our barometrical calculations. 

For Barometrical Measurement see — Roy. Quart. Journals, Nos. 26 and 29-— Adams* 
Essays by W. Jones, Esq. page 529 — Hutton's Course of Mathematics, Vol. II. p. 271. 
—• Alsoy ft Companion to the Mountain Barometer, by Thos. Jones, Esq. 1817. 
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The late Dr. Maskelyne's Rales for taking altitudes by the Mountain Barometer t— • 

1. Take tbe difference of the tabular logarithm of the observed heights of the barome-* 
ter at the tiivo stations, considering the four first figures, exclusive of the index, as whole 
nambersy and the remainiog figures to the right as decimals. 

2. Take the difference of the attached thermometer (Farenheit's scale), multiply this 
difference by 0.464, and substractjthe product from the quantity found at first if the up' 
per thermometer is lower than the thermometer below, but add it if the mercury in the 
apper is above that in the lower thermometer. 

3. From half the sum of the detached thermometer substract 32^ (the standard), and 
multiply the remainder by 0.00244, add the product to 1, and by this sum multiply 
the quantity found by the first and second parts of the rule, the result will be the height 
of one station above the other in fathoms. 



AN EXAMPLE, 

Shewing the Height of Richmond Hill, in the county of Surrey, by T. Joneses method 

of using the Mountain Barometer. 





Barometer. 


Height. 


Thermometers. 




Attached. 


Detached. 


Bottom ot Richmond 
Hill, or river side • 


29.924 B. 

29.760 T. 
+ 041 


920. 
1037. 


69.0 L. 
62.0 U. 


66.00 L» 
60.75 U. 


Top of the hill • • 


7.0 
.0068 


126.75 




62.876 
+ .6 




29.791 
Height of the hill 


.04060 




117. 
31 .4375 




31.4375 




148.4376 





Height of Richmond Hill is therefore 148.4 feet. 



An account of other Barometers, namely, the Doubt^^ horizontal of 
Rectangular^ Inclined or Diagonal, Pendant, ^c. ^e« but more pat^ 
ticularly respecting the Common House and Wheel Barometers. 

Barometer is compounded from two Creek words, signifying weight and measure.—- 
It is an instrument for measuring the weight of the atmosphere and its variation, in or< 
der chiefly to determine the changes of weather, and the heights of mountains, &c. 

COMMON BAROMETER.— This instrument was invented by Torricellius-* in 1643. 
The c<immon barometer is suitable for public institutions, libraries, chambers, halls, &c. 
and serves for observing, when properly filed, the changes of the atmosphere, but is 
not adapted, unless made portable, for removal from one place to another without the 



* GaUlaeo, a mathematician of Pisa in Italy, advancied and maintained as an undeniable truth in phi^ 
loeopby , that no heavy body ascended without another body equally heavy descending in counterpoise 
w> it. This hint was improved by Torricelli, or Torricellius, a Florentine, who, amongst other experi- 
ments for discovering the weight of the air, formed the first rough model of a Barometer in a pipe 
or tube of 60, and afterwards 40 feet in length, which being immerged and suspended in a vessel of 
▼Ater, and the air extracted by a sucker, the water was always observed to follow the sucker, and 
n> nse and continue suspended within the tube to the height of 9S or 33 feet, with some little varia«» 
uon, but could by no art be drawn or kept up to the height of 88 or 40 feet. But this instrument of 

O 
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greatest care. To thia instnuneiit U sometimefl attached a Thennometer, and also an 
Hygrometer (an inBtroment to measure the degrees of moisture), each of which may be 
separated when wanted to be used apart The Hygrometer will be found very useful 
to travellers, especially inyalids, when stopping at inns, to discover whether beds are 
damp or not. 

DOUBLE BAROMETER.— Invented by Dr. Hook in the year 1668> and its de- 

scription may be seen in the Phil. Trans. No. 185. It is subject to several inaccnracies. 

HORIZONTAL or RECTANGULAR BAROMETER.— The tube whereof is bent 
in form of a square; the fiist inventor was Cassini, bat it was first published by M. J. 
BemouiUi in the year 1710. 

INCLINED BAROMETER or DIAGONAL.— Invented by Sir Samael Moreland. 
See Mr. Orme's Experiments, Phil. Trans. Abr. Vol. 8, page 456. 

WHEEL BAROMETER.— Invented by Dr. Hook in the year 1668, and very suit- 
able for a parlour, counting-house, or hall, &c. A wheel barometer made in the best 
manner, diameter of plate either 8, 10, or 12 inches, having a Thermometer, Hyip'nnieter, 
Spirit Level or Time-piece, attached, all of which are usually fitted up in a frame highly 
polished or yaniished, has a very handsome appearance. 

*«* These instruments should be made in the very best manner, and an extra guinea 
is not thrown away in the purchase to have them of the best construction. 

For an account of an improved Wheel Barometer by Mr. Fitzgerald. F. R. S. see 
Phil. Trans. Vol. 52, Part I. No. 59, and Vol. 60, No. 10. 

PENDANT BAROMETER.— Inrented by M. Amontons in 1695. This instrument 
is considered more curious than useful. 

MARINE BAROMETER by Dr. Hooke in 1700. See page 2. 

A BAROMETER by Mr. Caswell, described in the Phil. Trans. 

A BAROMETER by Mr. Rowning. See Phil. Trans. No. 427. 

A BAROMETER inyented by Alex. Keith, Esq. F.R. S. F. A.S. Edinburgh. The 
weight of the atmosphere at great heights might be discovered by suspending this in- 
strument to an air balloon. Edinb. Trans. Vol. 4, 1798. 

SELF REGISTERING BAROMETER, by the Rev. Arthur McGwire. See {Irish 
Trans. Vol. 4, page 141. 

M. MAIRANS'S REDUCED BAROMETER, only 3 inches long. Instruments of 
this kind are used, in air pumps. 

M. DE LUC*S BAROMETER— which is described in detail by him. See 'his Re- 
searches^ Vol. 2, pages 6, 49, 54, &c. 

A MOUNTAIN BAROMETER— Invented by Dr. J. A. Hamilton. See Trans- of 
the Royal Irish Academy, Vol. 5, page 95. 

SYMPIESOMETER, or IMPROVED AIR BAROMETER— Inyented by A. Adie, 
Esq. F.R. S. Edin. in 1816. See Edin.'Phil. Jour. Vol. I. page 54. Two recommen- 
dations to this instrument are its portability and sensibility. It is enclosed in a ma- 
hogany case, the exterior dimensions of which are 2 feet 1 inch long, 8^ inches wide» ^ 
and l| inch deep. That for measuring mountains is enclosed in a brass cylindrical 
case, about 25 inches long by If inch diameter. — See Directions, page 14. 



Torricttllhu bein^ of an unmanageable length and size, and requiring the help of a windmill sail to 
invert the tube, by comparing their specific gravities, and filling a tube of glass with quicksilver in- 
stead of water (which some authors say was accidental), he found the effect equally to answeK, and 
by the advantage of so heavy a fluid he reduced the barometer iu its length firom 40 feet to 8S or 88 
inches. This was the state in which Torricellius left the barometer, and is usually called the Toa- 
aic^LUAM ExpEaiMENT. But the honour of improving the barometer to a greater degree of exact- 
ness and perfection was done afterwards by Mr. Boyle. 



. 
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An 011:1 BAROMETER— Invented by Thomat Jones, London, 1821. This is simi- 
larly constructed with the Sympiesometer, and the exterior mstghogany case measuied 
1 foot S^^ inches long, 3| inches wide, and 1^ inch depth. — See Directions hereafter. 

Tlie BNGLEFIELD MOUNTAIN BAROMETER, by T. Jones, Esq. 1S17. 

TWO BAROMETERS, one of which marks the maximum of elevation, the other 
that of depression, during the absence of the observer, by the Chevalier Landriani. — 
See Roy. Quart. Journal, No. 6, p. 399. 

The STATICAL BAROMETER, supposed to be the invention of the great Mr. Boyle. 

An Improved BRASS ARM for the Suspension of a Marine Barometer, invented by 
the Author, assisted by an Artist. London, 1818. 



THE HOUSE BAROMETER. 

In serene calm weather, the air has weight enough to support a column of quick- 
silver 31 inches high ; but in tempestuous stormy weather, not above 28 inches. The 
quicksilver, thus supported in a glass tube, is found to be a nice counterbalance to the 
weight or pressure of the air, and to shew its alterations at different times. And being 
now generidly used to denote the changes in the weight of the air, and of the weather 
consequent upon them, it is called the Barometer or Weather Glass. 

The pressure of the air being equal on all sides of a body exposed to it, the softest 
bodies sustain this pressure without suffering any change in their figure ; and so do the 
jskoat brittle bodies without being broken. 



. Directions for using the Common House or Wheel Barometers^ 

generally called Weather Glasses. 

I. — ^The rise of the mercury mostly indicates fair weather, but the falling of it un- 
settled weather, as sleet, rain, snow, hail, strong winds, and storms. 

. II. — In sultry weather, when the mercury falls, lightning and thunder may be ex- 
pected. 

IIL — In the winter the rising of the mercury indicates frost ; however, should it fall 
S or 4-lOths of an inch during a frost, a thaw will certainly follow. ^But in continued 
frosty weather, should the mercury then rise, it will surely snow. 

IV. — ^When soon after the falling of the mercury unsettled weather occurs expect a 
short duration of it, when it proves fair shortly after the mercury has risen it will not 
be of long continuance. 

V. — ^In bad weather when the mercury is in a rising state, continuing so for two or 
three days, a succession of fair weather may be expected. 

VI. — In fair weather when the mercury is in a falling state, continuing so for the 
space of two or three days previous to rain, in such case a great deal of falling weather 
nay be expected, accompanied probably with high winds. 

Vll. — Changeable weather uncertain respecting its duration, ia indicated by the un- 
settled state of the mercury. 

VIII:— During wet weather, when the mercury is in a rising state, it should appear 
convex or higher at its centre than at its sides, this indicates that the pressure of the 
^ is thea encreasing, and an interval of fair weather may be expected soon to follow. . 
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IX.— 'If the mercury ehoiild appear concave or hollowed, it dgnifies that It is in 
falling state, for the preesare of the air is then decreasing, and &e ureather will pro- 
bably in a few honrs be oyercast, accompanied with rain or wind, or both. 

X. — Should the mercury appear level in the tube, the pressnro of the air may be es- 
timated to be steady or equal, it may therefore then be considered stationary. 

XI. — ^In very hot weather the fall of the mercury indicates thunder. 

XII. — ^In order to make the observation with more accuracy, tap the barometer gently 
as before directed — see page 3. 

XIII. — ^When snow or rain abounds the mercury has been found at the lowest^ and 
though an easterly or north-easterly wind was then blowing, yet the mercury sunk little 
or none, and after this, when the mercury has been perceived to be in a rising state, the 
above winds have soon arrested it in its progress. 

XrV.— *When the mercury stands low in the barometer much rain is to be expected. 

I 

XV.— The range of the barometer is greater in winter than in summer. 



The variations of the barometer at the following places is very remarkable : 

At Naples the rise seldom exceeds one inch. 

At Upminster there is a difference of 2^ inches. 

At St. Petersbargh there is a difference of 3 inches and about 11-lOths. 

In the northern parts of France the variat,ions are greater than in the southern. 

At Peru, under the equator, and at the level of the sea, the variations amount to 2 or 
3-lOths of an inch only, but in other parts, namely, witiiin a few degrees of the line, on 
the approach of the rainy season or hurricanes, the barometer is said to fall an inch or 
more. 

Between the tropics the variations of the barometer are exceedingly small ; and it is 
remarkable, that in that part of the world it does not descend above half as much for 
every 200 feet of elevation as it does beyond the tropics. 



Remarks on the Barometer^ ^c. 

M. Planer observed the barometer for a whole year, six times every day, viz. at two, 
six, and ten o'clock in the morning, and at the same hours in the afternoon, and found , 
in general, that the barometer, between ten in the morning and two in the afternoon, 
and between ten at night and two in the morning, was less in its rising and greater in 
its fall ; and that the contrary was the case between the hours of six and ten in the 
evening and morning. 

Hemmer deduced the three following general rules from a great number of accurate 
observations: — 

1st, When the sun passes the meridian, the barometer, if in the act of falling, con- 
tinues to fall, and the falling is accelerated, 

2d, When the sun passes the meridian, the barometer, if in the act of rising, falls, or 
becomes stationary, or rises more slowly. 

i 

3d, When the sun passes the meridian, the barometer, which is stationary, falls, if it 
has not risen before or after being stationary ; in which case it usually becomes sta- 
tionary during the sun's passage. 

The celebrated Humboldt made some interesting observations at Caraccas, Sooth 
America, near the equator. There are, he says, four atmospherical tides every 24 hours, 
which depend only on the attraction of the sun. The mercury falls from nine in the 
morning to four in the evening ; it rises from four to eleven o clock, it falls from ele?en 
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o'clock till past four in the morning, and it re-ascends from that time till nine o'clock. 
Neither unndSy stomu, nor earihquakeSy have any influence on this motion. 

James Horsbnrgh, Esq. F. R. S. and Hydrographer to the Hon. East India Company^ 
in bis last Toyage to Bombay, employed two marine barometers, with which he made 
very minute observations. See Phil. Trans. 2d part, 1805 ; also in the Hist Roy. Sec, 
£din. for the same year. 



INTERESTING WORK TO METEOROLOGISTS. 

Meteorological Essays and Observations y by J. F, DanieUy F, R, S, — T. and G* 

Underwood, London, 1823. 

Mr. Daniell, after showing separately what phenomena would result, supposing the 
atmosphere to be simply a dry elastic medium ; and another, if it were of aqueous vapour 
only, combines the two (as it really exists), and proceeds with his ihductions, which 
are no less creditable to his philosophical acumen than [his perseverance. The labour 
and intensity of application lequisite for the calculation of the numerous Tables which 
accompany these Essays, can only be appreciated by those who have devoted some con- 
Biderable attention to similar pursuits. 

The only portion of Mr. D.'s remarks that we can affoid room to extract, are a few 
of the general laws or axioms he has submitted to the reader under the head of ** Par- 
ticular Phenomena of the Atmosphere of the Earth.'' These axioms are severally il« 
lustrated by brief remarks, but we can only admit the text, leaving our readers to apply 
their own illustration. 

1. ^^ The mean height of the barometer, at the level of the sea, is the same in every 
part of the globe. 

2. " The barometer constantly descends in a geometrical progression for equal ascents 
in the atmosphere, subject to a correction for a decreasing temperature of the elevation. 

3. ** The mean temperature of the earth's surface increases gradually from the poles- 
to the equator. 

4. ^^ The mean temperature of the atmosphere decreases from below upwards, in a 
regular gradation. 

6. ^' The barometer, at the level of the sea, is but very slightly affected by the annual 
or diurnal fluctuations of temperature. 

6. ** The barometer, in the higher regions of the atmosphere, is greatly affected by 
the annual and diurnai fluctuations of temperature. - - - 

- 8. '' The average quantity of vapour in the atmosphere decreases from below upwards, 
and from the equator to the poles. 

9. '< The condensation of elastic vapour into cloud, raises the temperature of the air» 

10. '^ The western coasts of the extra-tropical continents have much higher mean 
temperature than the eastern coasts of the same continents. - - - 

12. *^ In latitudes befow 30, the winds always blow either from N.E. or S.E. towards 
the equator. - - - 

14. " A. current always blows in a contrary direction to the trade winds, at 'a great 
elevation. 

15. << A wind generally sets from the sea to the land during the day, and from the 
j land to the sea at night ; especially in hot climates. - - - 

18. *< Between the tropics, the fluctuations of the barometer do not much exceed } of 
an inch ; while beyond this space they reach 3 inches. 

24. '< The variations of the barometer are less in high situations than in those at the 
level of the sea. (?) 

26. « In Great Britain, upon an average of 10 years, the westerly winds exceed the 
easterly, as 225 : 140. - - - 

28. << Northerly winds, almost invariably, raise the barometer, while southerly wincb 
consUntly depress it - • - 
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30. *' The daiticity of aqaeoos vapour does not decrease gradually as we ascend in 
the atmosphere, in proportion to the decrease of temperature and density of the air: 
InU the dew pniU remains stationary to great heights, aod then suddenly falls to a large 
amonnt. - - - 

S3. *' The apparent permanency and stationary aspect of a cload is often an optical 
deception, arising from the solution of vapour on one side of a giv^n point, while it is 
precipitated on the other. 

84. " The quantity of vapour in the atmosphere in the different seasons of the year' 
measured on the suiface of the earth, follows the progress of the mean temperature. 

35. '' The pressure of the aqueous atmosphere, separated from that of the aerial, ge- 
nerally exhibits directly opposite changes to the latter. 

36. " Great falls of the barometer are usually attended by a rise of temperature 
above the mean heat of the season ; and a great rise of the barometer by a depression of 
temperature." 

'We have omitted nearly one half of the 36 axioms^ considering them as su£Sciently 
trite and well known without enumeration. — See London Literary Gazette, Sept. 25, 
1824, which contains some other observations on this laborious work. 



INSTRUCTIONS 

FOB THE 

SYMPIESOMETER,* OR NEW AIR BAROMETER, ' 

( Abstracted ff am the hook usually given with the instrument when purchased. J 

When the Sympiesometer is hung up for observation, the glass cistern must be open- 
ed by taking out the cork, giving it five minutes to settle — then observe the temperature 
by the thermometer attached to the instrument, and set the index or flower-de-luce 
which, in the common or marine Sympiesometer, is at 29| inches, upon the sliding 
scale, opposite to the degree of temperature upon the fixed scale ; the height of the oil, 
as indicated on the sliding scale^ will be the pressure of the air at the moment. 

Suppose the temperature observed by the mercurial thermometer to be 52^.4, then 
slide the Sympiesometer scale until the flower-de-luce points to 62.4 on the fixed scale 
at the right hand side (on whicn read the numbers downward), and the top of the co- 
lumn of red fiiiid stands opposite to the second division above the third tenth higher i 
than the number 30. The height of the barometer is then 30 inches 3 tenths and 4 han- ^ 
dredths of an inch, or 30.34 inches. The tenths are easily distinguished from the hun- 
dredth parts, by the lines being drawn longer. When the column of oil descends, bad 
weather may be expected : and when it rises, the weather will, in general, be fine. 

In the Sympiesometer, for measuring heights, the scale is divided into parts corres^ 
ponding to the increase in bulk which takes place in the gas by the diminishing pres- 
sure of the atmosphere on ascending toward a given height, the temperature being 32^ 
of Farenheit. 

In order to ascertain the height of one place above another, by the Sympiesometer, 
it should be placed in the shade, as the observation is frequently deranged by the direct 
influence of the sun ; and let it be suspended by the ring at the top. The cistera 
should now be opened, by pushing up the pin that raises the stopper, and the instru- 
ment should be allowed to remain four or five minutes before the observation is began, 
that it may acquire the temperature of the surrounding air : Then set the index, which 
is on the narrow part at the top of the sliding scale, to the same degree as the tempe- 



* The Sympiesometer is a valuable instniment to compare either with the Marine or House Ba- 
rometer, but It JA general ranges higher. 
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ratare indicated by the thermometer, and note the number on the fathom-scale,* cor<« 
responding with the top of the column of oil in the syippiesometer tube ; this completes 
the first observation. Before taking down the instrument^ push down the stopper, to 
prevent the escape of the oil from the cistern. 

* 

As an example may be useful to those persons wh.o have not been accustomed to 
measure heights by the barometer, observations made to ascertain the lieight of Arthur's 
Seat, from its base at the Duke's Walk, are subjoined. 

The Sympiesometer at the top of the hill stood at - - 244 fatiioms 
Ditto at the Duke's WAk 134 

Subtracted from the former leaves for the height ... HO fathoins 
which would have been the correct height, if the temperature of the air had been 32^. 

The following is the method of finding the necessary correction for the difference of 
temperature : 

Temperature at the foot of the hill • 62^ 

Ditto at the top 48 

2 I 100 

Mean temperature of the two observations .... 60 
Subtract 82 

DifiTerence between mean temperature and 32^ . - - - 18 this 

multiplied by .00245 gives the whole length of a column of air previously of one fathom 
in altitude, and of the temperature of 32^, equal to 1 .04410 fathoms, at &e temperature 
of 50^.00245, being the quantity that a column of air of the temperature of 32^, and of 
one fathom in altitude, is expanded by an increase of one degree of temperature ; which 
last number, multiplied by 110, the number of fathoms before found, gives the corrected 
height 114.85 fathoms ; differing from the true height, as ascertained by my friend Mr. 

* Jardine with the utmost accuracy, only .68 hundredths of a fathom, the true height 

^ being 114.17 fathoms. 

! Ot the above correction may be found in the following way : — As the mean expansion 
^ of air at the ordinary temperature is equal to the 435th part of its bulk for one degree 

of heat, divide 110, the number of fathoms given as the approximate height, by 435 ; the 

number found vnll be the expansion of the whole column of air by an increase of one 
' degree of temperature, which, in this case, will be 0.2528 ; and this number, multiplied 
' by 18^, the number of degrees that the mean temperature of observation was above 

32^. gives 4. 55 fathoms to be added to the approximate height, which makes the height 
^ of Arthur's Seat from the Duke's Walk 114.55 fathoms, differing from the true height 

only 38 hundredths of a fathom. 



Another instance of the importance of having a Marine Barometer on board a ship :-« 
** His Majes^s ship Phaeton was struck by lightning while lying at the Mole at Gib- 
raltar, on Sept. 13, 1824. The rapid fall of the barometer indicated an approaching 
storm ; the weather continued to wear the same threatening aspect through the whole 
of the 15th, with very heavy squalls occasionally. At eight o'clock in the evening a 
tremendous black cloud was observed slowly moving along the side of the rock, shaping 
its course towards the Mole," &c. — See also page 5. 



* By the fethom^cale the approximate height will be given, without the aid of a table of lo^a. 
ritfaua, by gubtracting the number of fathoms indicated by the Sympiesometer at the under station 
firom that indicated at the upper station, the difference being the number of fathoms which the one 
sUtion is above the other. 
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THE THERMOMETER. 

The Thermometer is an instrameDt for measaring the heat and cold in the air, or ihi 
temperature of the atmosphere, and also to ascertain the temperature of the eea, &c. 

The invention of the thermometer has been attributed to several persons, about the 
beginning of the seventeenth century. But whoever had the honour of inventing this 
instrument, it was certainlj at first very imperfect 

Thermometers are now much improved, and seem to approach a state of perfection ; 
they vary in construction according to the uses for which they are intended. 

When the thermometer is appreciated according to its worth, it will be found in the 
possession of all judicious captains and mates in the merchant sea service. Therefore, in 
order that this nautical instrument may come into general use, some of its valuable 
qualities whereby it will be found very useful at sea are here enumerated. 

It is well ascertained, that in making a passage from the West Indies, the thermo- 
meter is the best guide to know when you are clear of the Gulf Stream, as the water is 
warmer in the stream than out of it. 

The Captain of a ship, v^hich arrived in April 1824, informed me, tliat so soon as he 
got soundings in the British channel, the thermometer indicated a difference of two de- 
grees colder. This must have been occasioned by liis approach to land. 

Thermometer apfboted by an Earthquake. — ^The Thermometer is affected by the 
convulsions of nature, as may be seen by the following : — 

** Missolonghi, Feb. 10, 1824. — This afternoon, about three o'clock, we felt a violent 
shock of an earthquake, which ran in a direction from North to South. During the 
shock the thermometer fell from 50 to 39 degrees (Farenheit's Scale).' 
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Remarks on Thermometrical Navigoiion, by John WMte^ Esq. JLieui. 

U, S. N. C Appendix No. ILJ 

He commences — " On this interesting subject, which, to the reproach of the maritime 
world, has scarcely yet progressed beyond hypothetical conjectures, my principal object 
is to promote, among nautical men, a spirit of enquiry and experimental investigation 
into Uie physical causes and effects of the aerial and aqueous temperature of the globe 
in various places, climates, and seasons ; and to induce them to make such observations 
and remarks as may concur in producing a System of Thermometrical Navigation." 

Some interesting information on this subject was published about thirty years since 
by Mr. J. Williams, and his remarks, vnth abstracts from his journals, were read before 
the Phil. S. of Philadelphia in Nov. 1790.— See Ann. Phil. Trans. -Vol. 3, p. 82 to 194. 

From my own remarks, combined with Mr. Williams's, Dr. Davey, &c. I wish to 
make known the following : 

I. — " The water over submarine banks, detached from continents or islands, and sur- 
rounded by deep water, is always much colder, or, 'according to modem philosophy, 
does not contain as much caloric as that over banks stretching out from and connected 
with islands. 

n. " The temperature of the water over these detached banks is in proportion to 

their respective extents, and the depth of water over them. The water over the smaller 
banks, though colder than that of the circumjacent ocean, is not so cold as that over 
larger ones of the same depth, the cold encreasing in a progressive ratio with their 
greater extent 
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III,r~V>Tlie wateroveibankfttftEeftchiafpout frata and .oofaeMad mih tomtAn»tkt» or 
ialaAd«^ ia col4er or Wfunnnr in proportion to its depth, e« g. Jn apprdacliipg a coast, 
'where the depth dimioisheB gradaally^.the water biecenieB cooler in pkopastfcon to the 
approach to it, and the contrary. 

^ IV. — « The waterf) of deep Mediterianean seas, where soundings extend but a short 
distance from land, which are surroundi^d by mountains, consequently less agitated 
that] the oceanic waters,. and are discerned by reflection from the circumjacent lands, 
experience but little variation of temperature. Notwithstanding this, however, the 
ivater of these seas are colder on soundings than off. 

V. — ^* Shallow Mediterranean seas, especially wijthin thp tropica (the Java sea for 
example), ar« penetrated by the sun's rays, and their temperature consequently ap- 
proximates near to that of the superincumbent air, the water of these seas is, however, 
colder than that of the .main ocean off aoimdings with the same temperature of air. 

VI. — **' With modifications, as respects the relative position of the observer, with re- 
gard to wind and current, Uie air and water, in the immediate vieinity of ice islands, 
when on or off eoundings, are colder than those which are found more remote from them, 

VII.— <^ The water of the ocean on our Atlantic coasts, off soundings, is abeut liP 
wanner than that of the coast on soundings, and about 10^ colder than the Gulf Stream,* 
these different. degrees of temperature according to the season of the year, e. g. Mr. 
Williams fcmnd tiie water of Cape Cod (America), in A«gui!t, to be 68^, and at sea it 
was 69^ ; in October the water off Cape Cod was 48^, and at sea 59°.' Thes0 relative 
4i£ferenQe8 should b^ always attended to. 

'' From the above premises I am inclined to conclude, that the Thermometer may be 
made an important agent in the navigation of coasts, to warn seamen of their approath to 
ice islands, and to assist them in correcting their reckonings on banks in the ocean, e. g. 
in the latter case — after sailing from St. -Salvador (Brazil) in the Franklin, on the even- 
ing of 25th February, 1819, at eight o'clock, the temperature of the air was 79^, and 
thatof the water was T7^; at half-past eight the water was 72^, and at nine it was 
^SPf when wo sounded in 21 &tboms o^ the Ahrolhaji Bank, at. tea o'clock the air was 
77% and the water 76^, and so continued till midnight. As we knew our position pre- 
vious to coming on the bank, we were prepared to make these experiments. The dis- 
coiouration of the water could not be pexcelved by reason of darkness ; the Thermome- 
ter was the first index of our arrival on the bank, as it also indicated the time of pass- 
ing off it ; and it will be obseived, that the temperature of the water altered as we as- 
cended on the hauk, and as it was colder at the time of sounding than either before or 
after, we may iafer that thi9 was the shoalest water we had sailed over. 

** I have used the Thermometer on the Lagullas, or Aguilhas bank, eastward of the 
Cape of Good Hope, t with good effect, especially on my passage home in the Franklin. 
It was in the stormy month of June ; our vessel was deeply laden, and we had pre- 
viously contended with somie severe gales from the westward. We had arrived, ac« 
cording to our calculations, .as far as Cape False. The weather was thick, a fresh gale 
blew from W, S. W. night was coming on, and the water appeared somewhat discolour- 
ed, but its temperature, which had been 46^ at nOop, was now 54^* This determined 
me to stand on. 

" .For obvious reasons, th^ water in a ship's wake should always > be used for obser- 
vations on the temperature of the ocean." 

Jamieson's M^arine Thermometer, enclosed in a copper case, should be iU|;eneral use. 

■ ' ' ■' '■ " r ■ ■ " ' ■ ' ' " ■ , ■ ' " ' 

* 8ee Dr. Franklin's remarks on the sul^ject. in the Sd Vol. of the Am. Phil. Trans. 

t I'he colony of the Cape of Good Hope is situated at the most southern extremity of Africa. It 
is about 660 miles in length, from west to east, and 833 in breadth, from south to north. It lies be- 
tween 30 and 8* degrees and a half of scmth latitude, and >8 and 98 of east longitude from the me- 
ridltaaof €tare«B.vich. It is bounded on the east by C^fflraria; on the north-east and north, by an 
extensive cewntry called the Boshesneiis country ; and >to the aortb--#est,' ntear 'the Atlantie Ocean, 
ty the MawaC5i|i» cowMtry ; ostbe ivaest^by tke Suuth-AAlaat&c Oceauiaud on the south by the In- 
dian Ocean. 



18 

For other Tory interetting Meteorological informatioii the reader i» '^^^JTf tendon* 
Voyage to Cochin China, by John White, Lieut. U. S. N."— Longwan and t^. *-"» 
18d4. This woric has been reviewed faTonrably. 

Dr. John Davy, darinflr his recent voygage to Ceylon, found, on *PP''®**'^°^the ther- 
of Table Bay, at the Cape of Good Hope, that the temperature of the sea oy *° , w 
mometer decreased 2°, and it also decreased 2® when the island of Ceylon '^vas ciu / 
approached. 



Remarks on the different Thermometrical Scales, cfc* 

tJ The different scales by which the principal thermometers are divided may e 
seen in the engraving opposite the title page. 

Farenheit's ♦ Thermometer is generally used in Great Britain ; the freezing PJ^*"J J^ 
at 32, and boiling point at 212. Reaumer's Thermometer is generally used on Y^^Jr' 
tlnent ; the freezing point is placed at 0, and the boiling point at 80. Celsius s J aer- 
mometer is used in Sweden, and has lately been adopted in France under the ''^^^ ___ 
the Centigrade Thermometer ; the freezing point is at 0, and the boiling point at 1^0' 
De La Hire's, the freezing point is at 28, and the boiling point at loSi- Amoreton s, 
the freezing point is at 5li, and the boiling point at 73. Crucquios's, the freezing poi» 



is at 1070, and the boiling point 1510. Sir Isaac Newton's, the freezing point is at 0, 

and the boiUng point at 34. See Carvallo's Natural Philosophy, Vol. III. P*^®*ir 

and 20, and for an accurate mode of constructing thermometers see Phil. Trans. Vol. 67, 
page 816, For an interesting account of the ** Influence of atmospheric pressure on tne 
bulbs ofThermometers," see Edin. Phil. Journal, Vol.8, p. 397, Vol. 9, p. 1^> *"" 
No. 18, p. 398. 



The followiag TABLE exhibits the result of several observations on the tevperatare of 
the air, and of the sea at different depths, in several latitudes, and at various sea- 
sons of the year. 













Heat of the 




Latitade. 


Season of the 


Heat of the 


Depth of the 


Heat of the 


Surface. | 




Year. 


• Air. 


Sea. 


Sea. 


Far. 










Feet 








57® ON. 


Jan. 8 


46® 


6 


40° 


370 




67 


10 


43 6 


50 


43 6 


43 6 




55 40 


20 


47 


110 


51 5 


40 1 


39 30 


28 


63 


110 


69 


69 1 


2 65 


Feb. 25 


81 


68 


81 


81 1 


2 60 


26 


83 


110 


81 


84 5 1 


67 


June 20 


48 6 


4680 


26 






78 


30 


40 6 


708 


31 






80 30 


Aug. 4 


32 


480 


39 


36 




24 40 S. 


27 


72 6 


640 


68 


70 




69 ON. 


31 


69 6 


4038 


32 






66 


Sept 4 


66 5 


6464 


40 


65 




Equator 


6 


75 6 


610 


66 


74 




24 OS. 


26 


72 5 


480 


70 


70 




34 4 


Oct. 11 


60 6 


600 


67 


69 




1 68 24 


Dec. 27 


31 


1280 


34 


32 





* Gabriel Daniel Farenheit was a native of Hamburgh, and was originally designed for a com- 
mercial life ; but his taste for Natural Philosophy led him to Uie construction of Barometers and 
Thermometers, and in this art he soon greatly distinguished himself. The use of quicksilver for 
filling the thermometer, which he introduced about the year 1790, was a very essential improve- 
ment in the accuracy of that instrument. 
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TEMPERATURE OP THE SEA,* &c. 



Tkmperaturb op the Sea.I — *^ With respect to the temperature of the sea/' says 
Bishop Watson, '* at different depths, it seems reasonaljle enough to suppose, that in 
summer time it will be hotter at the surface than at any considerable depth below it, 
and that in winter it will be colder." 

Mr. Wales describes the instrument he made use offer trying the temperature of the 
sea, at different depths, in the following terms : — '' The apparatus for trying the sea- 
water, at different depths, consisted of a square wooden tube, of about 18 inches long, 
and 3 inches squitre externally. It was fitted with a valve at the bottom, and another ' 
at the top, and had a contrivance for suspending the thermometer exactly in the middle 
of it. When it was used, it was fastened to the deep sea-line just above the lead, so 
that all the way it descended, the water had a free passage throughiit, by means of the 
TalveSy 'which were then both open ; but the instant it began to be drawn up, both the 
valves closed by the pressure of the water, and of course the thermometer was brought 
up in a body of water of the same temperature with that it was let down to." — With 
this instrument, which is much the same with one formerly described by Mr. Boyle, in 
his observations about the saltness of the sea, — water was fetched up from different 

depths, and its temperature accurately noticed in different seasons and latitudes. 

Augast 27th, 1772, in latitude 24^ 40' South, the heat of the air was 72^<^, of the water 
at the surface 70^, but at the depth of 80 fathoms it was 68^.— Also in December 27th, 
1772, in latitude 58^ 24' South, the heat of the air was 31^, of the water at the surface 
820, but at the depth of 160 fathoms 33^®. 

In the voyage to the high northern latitudes before mentioned, they made use of a 
bottle to bring up water from the bottom, which is thus described :— <' The bottle had a 
coating of wool, three inches thick, which was wrapped up in an oiled skin, and let 
into a leather purse, and the whole inclosed in a well pitched canvas bag, firmly tied to 
the mouth of tiie bottle, so that not a drop of water could penetrate to its surface. A 
bit of lead shaped like a cone, with its base downwards, and a cord fixed to its small 
end, was put in the bottle ; and a piece of valve leather, with half a dozen slips of thin 
bladder, were strung on the cord, which, when polled, effectually corked the bottle on 

the inside/' Here follow two of the experiments which were made during that 

▼oyage : 

<^ August 4th, 1773, in latitude SQ^ 30' North, the heat of the air was 32<3, of the wa-. 
ter at the surface 36^, of water fetched up from the depth of 60 fathoms under the ice 

390. September 4th, 1773, in latitude 65^ 0' North, the heat of the air was OGl^y of 

the water at the surface 65®, of water from the depth of 683 fathoms 40°.' 



*» 



It therefore Appears, from all these experiments, that when the atmosphere was hot- 
ter than the surface of the sea, the superficial water was hotter than at a great depth ; 
and when the atmosphere was colder than the surface of the sea, it is evident that the 
Buperfiicial water was somewhat colder than at a considerable distance below it. 

The Temperature of the Sea varies at different depths, but at great depths it is found 
to be nearly uniform. In winter, when the surface of the water is much cooled by con* 
tact with the colder air, the deeper and warmer water at the bottom, being impregnated 
with heat from various causes, ris^s and tempers the water upward to its surface ; and 
as the cooler water constantly descends during the winter, in the following summer the 
surface is generally wanner than at any considerable deptii ; but in winter the surface 



* For the retulUi of a series of Hydro-Thermometrical Observations made in tlie Frith of Forth, 
Scotland, see Edin. Phil. Journal, Part 19, paj^e 189, &c. 

t See an interestini^ paper from the M. S. Journal of John Davy, M. D. F.R. S. on the Speci6c 
Gravity and Temperature of Sea Water, made during a voyage from Ceylon to Eingland in ^819 
«nd 1880, pirt>Uahed in the Bdinburgh Philosophical Journal, No, SO, for April 188i. 



if colder« Af the sea in Ugh latitodet it rendered benvier than in low and warm lati- 
tudes, henee a continnal current fiom the Poles to the Equator oecars, which sometimes 
conveys down large masses of ioe, which serve to cool the air to a great extent. 



These experiments will prove, that between the tropics, and in the temperate zones 
at sea, when the warmth of the temperature of the atmosphere exceeds that of the sur- 
face, the superficial water is generdUy warmer than that at certain depths beneath it; 
and, in all probttbility, the greater the depth, the colder the fluid in such caee. 

** On the 2Sd of February, in latitude 52<> S. and about the longitude of 609 W.— 
Captain Krusenstern says, the temperature of the air was 12^ Reaumer, of the surface 
Itfi ; and at the depth of 55 fathoms, 8)° ; the whole depdi at the time being 76 fathoms. 
—On the 9th of March, in latitude 50^ 20' S. and lonsritude 72^ 45' W. the temperature 
of the air was 4^ Reaumer ; the surface 2}^ ; at the depth of 60 fathoms, 2^° ; and at 
100 fathoms, l^^, — On the 24th of May, 66 miles south of the Equator, and in longitude 
146° 16' W. the temperature of the air and the surface were equal at 22^^ ; and at the 
depth of 100 fathoms, 12)°.— On the 22d of June, on the tropic of Cancer in the Pacific, 
the temperature of the surface of the sea was 20° ts* Reaumer ; at the depth of 25 fa- 
thoms, ld°5'; at 60 fathoms, 17° 2'; and at 125 fathoms, 1S° f; so that thero was 
here a progressive diflTerence of temperature of 1° at 25 fathoffis, 1° S' at 60 fathoms, 
and 7° 2' at 125 fhthoms." 

Many more examples might be given to the same effect if it were necessary* One 
very remarkable one is mentioned by Mt. Abel Clarke, in his recent work : he informs 
us, '^ that Captain Wauchope, of his Majesty's ship Eurydice, vrhen within a few 
leagues of the Equator, during a calm, put his apparatus overboard, and allowed it t6 
descend till it had run out 1400 fathoms of line ; however, he estimated th« peroendi- 
cular depth at only 1000 fathoms. The temperature of the surface was 78° if Fturen* 
heit. On drawing up the instrument, he found the thermometer marking 42^ ; a dif- 
ference of temperature of 21°." And there can be little doubt but that die difference 
of temperature was progressive from the surfkce to that depth. 

The Philosophers of the North assert also, '* that in shallow seas the cold subfttrtitinn 
of liquid is brought nearer to the surfkce ;" but though this may in general be true, yet 
it is not to be relied on in particular cases, much less their assertion that '* the incrsas* 
ing coldness of the water drawn up from me depth of only a few fhthonis, indicates to 
the navigator who traverses the wide ocean his approach to banks or land.'* However, 
the judicious navigator is recommended to prove the accuracy of the above by experiment. 

Some instances in proof of this may be collected from the journal of Captain Hall, of 
the Lyra, lately published, who made some experiments on the temperature of the sea 
at the surface, at the Loochoo islands, and in the Yellow Sea, &c. 

^ On the 10th of July, when off Chusan, in 32 fathoms Water, th« temperature of tiie 
surface of the sea was 78° and 80° ; and on the 22d, in 43 fathoms, it was only 77^ and 
72° ; but when at anchor in 3} fatiioms, in the golf of Petchelee, in latithde 38^ 42% 
and longitude 117° 49' W, on the 27tii of July, the temperature of the surface wsa an 
high as 82°.— Also on the 3d of August, vdien at anchor off Peiho, the temperature of 
the surface was 82° at noon, and 80° at midnight, and there it was generally warmer 
than the atmosphere itself. When at anchor in Napakiang harbour, the general tem- 
perature of the surface of the sea was about 83° ; but out at sea, o(ff the isltod of Loo- 
choo, when in latitude 26° 36', and longitude 127° 56', the surfkce was 4 or « degrc^e^ 
colder;, being on the 14th and 15th only 79|° and 78°. Again, on the 20th of October, 
at anchor in Napakiang, when the autumnal cold had lowered the temperature of tlie 
sea's surface there to 75|^and 75° (or 7 and 8 degrees below what it was when an- 
thored there before), yet in the Japan Sea the surmce was also lower, being 74° and 73°. 

Thus in these particular instances the water became warmer (at least at t&e nufdce) 
e nearer the land was approached ; and also as the depth of water decreased. 



The mean height of the Thermometer at Uie Sandwich Isles is 80° Farei^keit. . , 
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Mr Abel CUr^e has also published the result of a few experiment!! made by him on 
the t«Bftyer«t«fe «f th* ma an tfoiMKiiBga both at the sac&ce and bottom, which, though 
hisphly useful and satisfoctory, are not concluaive. 



They are shewn in the following TABLE :— 
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23 8 A.M. 
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24 noon. 
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75 
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3 


25 8 A. M« 


87 30 


122 40 


20 


do. 


72 


67 


62 


5 


. 5 


10 


4 


8P«M. 




1 


15 


do. 


74 


69 


66 


7 


. 3 


8 


6 


26 6 A. M. 


37 6S 


121 84 


15 


Amouf the Meetaa 
Golf or Petchelee. 


74 


67 


66 


7 


1 


8 


«i 


27 11P.M. 


38 12 


120 80 


15 


76 


74 


72 


1 


2 


3 



From these experiments (Mr. Clarke observes), it appears— 1st, that the sea <^ dl- 
uiniRlies in its warmth of temperature in proportion to its depth ;'' and 2d, *< that the 
difference of the temperature of the surface, and anj given depth within a certain range, 
is greater at sea than near the land ;'' and 3d, ^< That the difference of the temperature 
at the surface and bottom is gnotettf wheu that of the air and surface is least,*' 

The l8t and 8d poeitiens appear evident en the fi&ce of the experimeaUs ; but the ex- 
periment No. 3 seems to affect the correctness of the 2d position, fdr the difference of 
the surface at 20 fathoms depth was 6^ ; and by that of the 1st experiment mside further^ 
^muk the land, there was a difference of 9^ onhf in 40 fathoms^ which was proportionally 
lem than nemr the land. 

It is remarkable, however, that all these experiments (except the 8d), priov^, as fkr m 
they go, that in the depth of 15 fathoms, the water at the bottom was invariably warmer 
than it was found to be at the depth of 40 fathoms '* in the open sea ;*' and in the Gulf 
of Peichelee, where the ^ih experiment was made, it was no less than 7^ warmer at 
the depth of 15 fathoms. 

The diierence in the state of the atmosphere when the third experiment was made, 
seems to account for the alteration in the temperature of the water at the bottom, and 
its bong so much below what it was found to be by the other experiments. 

There is also a much larger proportional difference in the temperature of the air and. 
water at the depth of 20 fathoms, than by the rest of the experiments. 



S 



The temperature at considerabllB depths of thie Garibb^anSea :^Captaln Sabine found* 
Che temperature of the water, at a depth of 6000 ftet, in latitude a9§ N. and longitude 
B3i W. near the Junction of the Mexican and Caribbean seas, lb be 45^ 5', that of the 
surface 83^. He infers, that 100 or 200 fathoms more line, would have caused the 
thermometer to descend into the watcfr at its maxitiram ef density as depends en heart ; 
this inference being on the presumption that the greatest density «f salt water occurs, 
as is the case in fresh water, at seyeral degrees abore fbl fieeaing point 
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The following TABLE poiaU out that it U not the month of April, as ikirwan affiims, 

that approachef nearest to the annaal temperatare. 



Namef of 
Places. 



Cairo 

Algeirs • • • • 
Natchez • • • • 
Rome • • • • • 

Milan 

Cincinnati • • • 
Philadelphia • • 
New York • • • 

Pekin 

Buda • • • • • 
London • • • • 
Paris • • • • • 
Geneva • • • • 

DubUn 

Edinburgh • • • 



Mean Temperature. 



Of the 
Year. 



72 8 

69 8 

65 

60 4 

55 8 

53 6 

53 4 

53 8 



54 
51 



7 
1 



51 8 

51 1 

49 3 

48 6 

47 8 



Of 
Octob. 



7a 

72 
68 
62 
58 
54 
54 
54 
55 
52 
52 
51 
49 
48 
48 



3 
1 
4 
1 
1 
9 

5 
4 
3 
3 
3 
3 
7 
2 



Of 

AprU. 



77 9 

62 6 

06 4 

55 4 

55 6 

56 8 
53 6 
49 1 

57 
49 1 
49 8 
48 2 
45 7 

45 3 

46 9 



Names of 
Places. 



Gottingen • • • 
Franeker • • • • 
Copenhagen • • 
Stockholm • • • 
Christiana • • • 

Upsal 

Quebec • • • • 
St. Petersburgh • 

Abo 

Drontheim • • • 

Uleo 

Umeo • • • • • 
North Cape • • • 
Cnontekies • • • 
Nain • • • • • 



Mean Temperature 



Of the 
Year. 



46 
52 
45 
42 
42 
41 
41 
38 
41 
39 
33 
33 
32 
27 
26 



9 
3 
7 
3 
6 
7 
9 
8 
4 
9 
1 
3 


4 



Of 

Octob. 



47 
54 
48 
42 
39 
43 
42 
39 
34 
39 
37 
37 
32 
27 
33 



1 
9 
7 
4 
2 
3 
8 


2 
9 
8 

6 
1 



Of 
April. 



44 4 

50 

41 

38 5 

42 6 

39 7 

39 6 
37 

40 8 
34 3 
34 2 
34 
30 2 

26 6 

27 5 



As trarellers are seldom able to make observations for giving immediately the tem- 
perature ot the whole year, it is useful to know tlie constant ratios which exist in each 
system of climates, between the vernal and autumnal temperatures, and the annual 
temperature.— See M. Humboldt on Isothermal Lines, and the Distribution of Heat 
over the Globe. Edin. Phil. Journal, No. 7, p. 34. This interesting subject is begun 
in No. 5, p. 1, and continued in subsequent numbers, and is well worth a perusal. 

For the Temperature of the Lake of Geneva, see the same Journal, No. 3, p. 107. 

For the Mean Temperature of Lead hills, for ten years, see the same Journal, No. 9, 
p. 219, &c. 

For remarks on the Specific Gravity of Sea Water in different latitudes, and on the 
Temperature of the Ocean at different depths, by Dr. J. C. Homer — see the same Jour-' 
nal. No. 11, p. 161. 



Experiments made by his Excellency Sir Thomas Brisbane, K. C. B. F. R. S. London- y 
and ]£linburgh, &c. in November and December 1822, which correspond to May and 
June of our climate : 

*^ In the most elevated ground in the neighbourhood of Paramatta, New South Wales 
Australia, a cylindrical hole was bored in the earth, about 3} inches in diameter, and 
passing through clay and rotten sand-stone. The mean of all the temperatures, at. 
depths varying from 6 to 24 feet, was 61° 9 in the air, and. 62^ 9 in the water. This 
excess of heat in the water no doubt arose from its having descended from the strata 
nearer the surface. > 

<^ In another set of experiments, made in above 12 feet deep, the mean temperatare 
was 60^ 4 in the air, and the very same in yraier, 

*^ In a third series of observations on the temperature of wells and springs, made in 
the same months, the mean temperature of a pump-well, 20 feet deep, was 61^ 0, and 
that of a spring at the surface 61^ 5. 

•< The mean of all these Msnlts for the mean temperature of the earth at Paramatta, 
in November and December, and probably for the whole year, is 61^ 5, whereas the 
mean temperature of the atmosphere, as calculated by Dr. Brewster's formulae, is about 
63^. This difference of 1^° is nearly the same that exists between the temperature of 
the earth and the temperature of the atmosphere in corresponding latitudes in the north- 
em hemisphere." 
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Expressly intended for Thermometrical Experiments. 

The ingenious Mr. Jamieson has invented a Case of the following description : — ^The 
case is a tube made of copper, the length of which tube is about 18 inches by 2 inches 
diameter ; the lid is about 2 inches deep, and has a check to fit the tube, and it has a 
conical or puppet valve in it, made to rise upwfird ; at the lower end of the tube is ano- 
ther valve of the same description, also made to rise upward; these two valves permit 
the water to pass freely through the tube while it descends in the water ; but, so soon 
as it stops, the valves shut, and, the water admitted, at the greatest depth to which the 
machine is sunk, remains in the tube, around the thermometer. 



Directions for using the Marine Thermometer Case. 

A stout line of some fathoms in length should be made fast to the handle of the case, 
which may be carried forward and hove like the deep sea-lead* The length to be pass- 
ed forward will depend on the velocity with which the vessel, on board of which it is 
used, moves through the water ; but a few experiments will inform the observer what 
length of time is proper to allow the mercury to rise or fall sufficiently, for the purpose 
of indicating the true temperature of th^ sea. The observer must then haul up the 
case by the line, open the lid, and draw out the thermometer a sufficient length to al- 
low of the altitude being read off, as pointed out by the mercury in the thermometer 
tube ; but, in doing this, care must be taken always to keep the bulb of the thermometer 
immersed in the water contained in the. case. 

In practice, the case ought to be sunk as perpendicolarly as possible, in order to en- 
sure a free passage of water through it ; and care must also be taken never to per- 
mit the case to touch the bottom, as sand or other substances might get within, and 
render the lower valve of no use till cleaned. 

The depth to which the instrament should be sunk will depend on various circum- 
stances ; however, a few fathoms will generally be sufficient. Probably to sink the 
thermometer a foot or two lower than the ship's keel would be sufficient ; but, attentive 
observers will seldom fail to try it both at greater and lesser depths* 

The frequent use of the thermometer is earnestly recommended ; and it may be in- 
teresting, at the time when the observations are made on the heat of the sea, to note 
corresponding ones of the temperature of the air. 



Remarks by Colonel WiUiams on the use of the Thermometer at Sea, isUended to 

accompany Jamieson's Marine Thermometer Cases. 

An important point would be to observe the heat of the water in different plaeeSf and 
then compare them with another, i. e. in or near the stream, in the ocean, out of the 
stream, on the coast, and near islands of ice. But it is not so necessary to observe the 
difference between the heat of the water and the air at different places as some persons 
have imagined. 

From April 28, at 10 a. m. to April 29, at 8 a. m. the temperature of the sea on the shoals 
of Sable is from 40 to 43. At 5 p.m. the warm influence of the Oulf Stream is found gene- 
rally from 62 to 64. At 10 p.m. the temperature between the influence of the stream in deep 
water and the coast is found at 54^, which is about a mean between the two ; then 
standing off shore, at 9 the next morning, 30th, the warm influence of the stream wat 
again experienced. 

If these differences of temperature in the water had been distinguished by the colours 
of white, red, and blue, they could not be more apparent than they were by a judicious 
^e of the thermometer. 

About 23 hours afterwards (May 1st, at 8 a. m.), the water cooled, and, in three 
) bours more, the mercury fell 14 degrees (46^). Here no bottom could be found, and 
^sre was probably an island of ice near us, obscured by fog. (For the coldness of ice 
condenses the atmosphere, and the consequence must be fog.) Passing this at two 
P* m. the thermometer rose to 54^, but in one hour more it fell to 46^ again, and an 
island of ice appeared at the distance of seven miles. Let navigators reflect on this, 
^<i agree that a sudden fall of six degrees, in this part of the ocean, ought to induce 
them to haul to the southward, and keep a good look-out. From May 1, at 11 a. m. to 
the next morning at one a. m. the gradual changes as the ship passed the ice took place, 
and we came again into ocean water (50°) ; but in two hours more, the ship was in the 
warm influence of the stream again, and tiie mercury rises 10 degrees (60°). She pro* 
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ceeds in a ntarly regnlar degree* of heat dwriag. 17 Jkonrs ; till, at & p. m. Ithe water be- 
gini again to cool, ftUing to 60^ at midnight* Here was no bottom in 80 fatlionu. 
May Sy at 4 a. m. the water was at 43^9 ttUl no bottom in 80 fathomal Now, from past 
experience, we may say, there was an island of ice in a less distance than 7 miles, be- 
cause at tfajit distance the water was at 46^^. When day appeared, behold an enormous 
island of ice 100 yards abreast, and the heat of the water reduced to 39^ ! Had not 
the thermometer been thus used, had it not been continued during the night, what would 
have been the fiite of this ship ? Let the recollection of the miserable fate of the ship 
Jupiter be impresaive ! and let it be given as a maritime rule, that want of caution, 
or ignorance, alone, can occasion such accidents in future, 

(Signed) Jona. Williams. 

The Captain's protest, containing the particulars, of the distressing circumstance of 
the ship Jupiter, states — *' April 6, in latitude 44° 20, longitnde 49^, at 8 a. m. observed 
se?eral pieces of broken ice, from which, at 11 the same day, we supposed ourselves 
entirely clear, and steering W* by N., West, £.N£. with foggy weather. At two p. m* 
began to discover islands of ice^ and at 3 o'clock saw a large field of ice a-head, which 
appeared to have no openiopp. We then wore ship, and kept off to the southward and 
eastward ; continually passing small islands of ice, until 5 p. m. when we found the ice 
extending so far to norUi and south, that we could not clear it. We then hove about, and 
stretched to the northward, among the broken ice, till night came on, and perceived no 
prospect of getting clear. We hove>to under the three topsails double reefed, in hopes to 
have suificient drift to keep clear of the fields of ice to leeward until day-light ; but 
found, at about 11, we were drifting fast upon a large field, and were obliged to wear 
ship, and haul to the southward under easy sail, luffing and bearing away from the 
broken ice as occasion required, until half-past twelve, when we stmek against it, and 
a small piece of ice went through the starboard bow." 



Heights of the Thermometer accordiog to various Baths, -frcu^^-JIot 
House Plants — Botanical Purposes — and Green House Plants. 

Great care should be taken in purchasing Thermometers of persons of respectability, 
as they can truly warrant them, divided in an accurate manner. ThL« cantion beedves 
necessary, as some persons have exposed thermometers for sale with n§w tubea pimeed 
agatntt old dieUiofu, Were an improper thevmometer to be employed for aaceitaimng 
the heat of a human bath, the consequences might prove fatal to the bathers. 



For ihe BaUu^ ^e. 



116 King's at Bath, or hot 

pump at Bath 
114 King's Bath at Bath 
109 Cross Bath at Bath 



75 Pine Apple 
74 Cinnamon 
7$f Mel. Thistle 
721 Coffee 
72 Piamento 
71 Tamevind 



76 Cinnamon 

74 Rhubarb 

73 Mel. Thistle 

72 Pine Apple 

70 Grapes 

68 Coffee 

67 Piamento 



M Ficoides 
(^ Cyclamen 
62 Geraniums 
51 N«iiurtiw 



194 Common at Bath 


68 


MaUock's Bath 


82 Buxton Bath 


48 


Common Spring 
Common Water. 


76 Bristol hot weU, or 


43 


Bristol pump 


\ 




Fm- Hot H&uie PUmU. 






70 Euphorbium 


64 


China Rose 


69jl Cerens 


68 


Cape Jasmin 


67| Cassia 


61j^ Jacobus lally 


67 Aloes 


60^ Canna 


66 Indian Fig 


69| 


Solanum 


66 Capers 


58 


Ranum Arum. 


For Boia/n^cal Purposes. 




. 


65 Tameriad 


54 


Indian Fig 


64 £uphorbium 


52 


Capers 


62 Gineer 


61 


Ficoides 


60 Cereus 


49 


Olives 


53 Cassia 


48 


Oranges 


57 Aloes 


46 


Lilies 


56 Pomegranate 


44 


Myrtles. 


For Green House Plants* 






40i Cacalia 


44 


BarbaJ<ovis 


4A Pomegranate 


43 


Persian JessamiB 


.47 Olives 


41ifi;edum 


m Oniiges 


40 


Mieftlfis« 



«■ 

Ji IMi of the remit of Experiments already made with a Tkerm&metm' 
divided according to the dhnsions of Farenheifs Scale Biarom/eteTi 
in numy cases standing at about 29 inches. 

^00 OuicksUver, called by the chymiBts mercury, bdils—SSO Oil of tartMntilie boi]«— » 
546 Oil of vitriol boils— 640 Lead melts— 408 Ho melts— 290 Mineral tallow boils* 
—242 Spirit of nitre boils>-240 Lixivium of tattar boils— 21S Cow's milk boils— 
212 Fresh water boils— 306 Human nrin6 boils— 190 Brandy boils -176 Spirits boil 
— 175 Alcohol or spirits of wine boils— 150 Serum of blood and the white of eggs 
harden — 146 This heat kills various animals in a few minutes — ll8 Mineral tallow 
melts— 112 Fever heat— 108 to 99 Hens hatch egga— 107 to 103 Heat of the skin in 
ducks, geese, hens, pigeons, partridges, and swallows — 106 H^at of the skin in dom- 
moD ague and fever— 103 to 100 Heat of the skin in dogd, cats, sheep, oxen, swine, 
and most other quadrupeds — ^99 to 75 Heat of the human skiti in health— 98 Blood 
heat — 97 Heat of a swarm of bees— 96 A perch died in five minutes — ^95 Butter be- 
gins to melt— 90 Greatest heat of the sea in the Gulf of Mexico— 86 to lOO Extreme 
heat of the summer— 86 Heat of the sea in the Gulf of Florida— 83 Heat of the air in 
the shade in very hot weather in Great Britain— 82 Common heat of the s^a near the 
equator — ^76 Summer heat— 65 to 68 General temperature of the air at midsummer 
in Great Britain — 64 Heat of air in the shade in warm weather in ditto— 60 Hie 
temperature for ascertaining the absolute weigl^t and specific gravity of gases (ba« 
rometer at29.8).— 41.5to60 Temperature of the Lake at Thun, in Switzerland— « 
41 to 68 Temperature of the Lake Zug, in ditto— 66 Mean temperature of the air ia 
JSngland— ^3 Oil of olives begin to stiffen or to become opake — ^26 to 42 General tem-* 
perature of the air in winter in Great Britain — 32 Water just freezing, or snow and 
ice just melting— 30 Milk (from cow) freezes — 28 Human urine and conunon vinegar 
fireese — 25 to 27 Human blood out of the body freezes — 15 to 26 Temperature of the 
air in severe cold weather in Great Britain— 20 Burgundy, Claret, and Madeira wines 
freeze— 5 Great cold in Pensylvania in 1731, latitude 40 N.— 4 Greatest cold at 
Utrecht in 1728 and 1729.— A mixture of snow and salt, which is able to freeze oil 
of tartar per deliquiiun, but not brandy — 89 below Quicksilver or mercury freezes* 



Indications of Rain, as ascertained in Summer time by the movement 

of various' Animals f ^c. S^c. 

• 

Swallows fiy low— Dogs grow sleepy and eat grass— Water fowls dive much— Fish 
usually caught by angling will not bite — ^Toads crawl about— Moles are very busy, 
and cast up more earth than usual — Ants are very active, and bees stir not far from 
their hives— Flies become very troublesome— Bucks and geese picking their wings, 
- washing themselves much, or making much noise-^The swine are restless — ^Th'e 
cricket sings sharp— Cats wipe their v^iskers— The glow-worms are numerous and 
bright— The blackbird's voice is shrill — ^The peacocks cry— Earth-worms creeps out 
of Uie ground— Gnats flying up and down in the open air, near sun-set, foretell heat; 
if in the shade, warm and mild showers; but if they join in stinging those persons 
who pass them cold weathcj- and much rain may be expected — ^The eel, though it 
lives in an element that seans to place it beyond the reach of atmospheric changeSy 
is yet singularly affected by high winds, especially from the westward* 



WEATHER* — 7%6 state or disposition of the atmosphere with regard 
to heat and coldf dryness and maisturey windy rain^ ^c* ^c* 

It is worthy of remark, that the heat of the summer 1813 was considered general from 
the north to the south of Europe. The thermometer indicated a longer continuance of 
heat than had been experienced during the last forty years. The effects of this heat on 
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* Mineral uUov discovered in Finland ia ITSS. Fouad in 18M o»' tbe berden ef Uvck Fsre in 
8ceti«nd. 
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Hit y«0rtaij^ and 4itfwdwtoUl mult kaTe been pnkligicms, and mate- extmsWe Uini 
we hare any M^ft <A 



It is a siDgafar coincidence, that In 1718, wUehli one hundred ya «P firom the abore 
darte, the weather was extremely hot and dry all oyer Europe. The heat was so op- 
pre«9ive„tbatatPai^alL the theatres were closed, and scarcely any rain fell for the 
space of nine months. The springs and rivers were dried up ; the ^rass and corn were 
quite parched. HoweTer, in some places the fruit trees blossomed two or three times, 
and the thermometer (Farenheit) rose to 98^. 

The United States of America appear to have suffered from intense heat equally with 
Europe in the year 1818, for a New York paper, of the 14th July, says — •* The thermo- 
meter during the last two days indicated a greater degree of heat than had been expe- 
rienced, we believe, for the last eight or ten years. At three o'clock on Saturday the 
mercury in the shade stood at 93^ and at the same hour on Sunday at 96^.'' 

The thermometer in the city of Philadelphia, in July 1818, stood tft 102^, average 100, 
and it is stated f»ur or five persons died by having imprudently drank cold water*, not- 
witlistanding the frequent cautions that had been given. 

For extreme, heat at Bagdad, 25th Aug. 1819, see Edin. Phil; Jour. No. 5, p. 197. . 



4 perpetual Table for foret^Uing the Weather through all the 

Lunations, of each Year, . 

This Table, and the accompanying remarks, are the result of many years actual ob- 
serration.; thfe whale being constructed on a due consideration of the attraction of tjie 
sun and moon in their several positions respecting the earth ; and will, by simple in- 
spection, shew the observer what kind of weather will moat probably follow the entrance 
of the moQB into, aoy.of lier Quarters, and has been seldom found to fait 



Moon. 



Time ot Change. 



o 



c4 



SO 

£»3 

Cm © 



f 



'Between Midnight and ) 
Two in the Morning - \ 

2 and 4 Morn. 

4 and 6 

^ 6' and 8 - - - - 

8 and 10 



LI 



g 

o 






— ; — 10 and 12 

AtTwelve o'clock at noon ) 
*• and to Two p. m. - - > 
Between 2 and 4 Aftem. 
— ■ 4 and 6 - - - - 



6 and 8 



8 and 10 

10 and Midnight 



In Summer. 



Fair 



! 



Cold and Showery • 

Rain 

Windy with Rain - 

Changeable - - .^ 

Frequent Showers - 

Much Wet ... 

Changeable . - . 
Fair - - - .- . 

Fair, if wind NW. j 

Rainy, if S. or SW. \ 

Ditto 

Fair --'-.- 



In "Winter. 



Hard Frost, unless 
wind be S. or SW. 

Snow and Stormy. 

Rain, Sleet, or Snow. 

Stormy. 

Cold Rain, if wind 'W\ 
Snow, if E. 

Cold with high wind. 

Snow or Rain. 

Fair and MUd. 

Fair. 

Fail and Frosty ,ifwinclj 

N. or NE. 
Rain or Snow, if S. oi 

SW. 
Ditto. 
Fair and Frosty. 



OBSERVATIONS.— The closer the first quarter, full, or last quarter, is to midnight 
when the moon changes, the more favourable will the weather be during the seven sue 
ceeding days. — The nearer to mid-day that these changes of the moon take place, the 
more unfavourable the weather will prove during the seven days following. 

For a monthly Meteorological Table, see an interesting work, entitled^ '^ The London 
Journal of Arts and Sciences,^' by W.' Newton, Esq. 

* A mate 8t Neir Tork, after drlnkiiigt cold water, was acHsed witfk synptoois the most^ alanniiiff. 
However, half an ounce of camphor, dissolved in a gill of brandy, and divided into three parCH, one- 
of which was gtveu at intenrals of three minutes, soon gaye the piatient relief. 
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ATMOSPHERICAL PHENOMENA, &c , &c. &c. 

ATMOSPHERE.— This is, according to some writers, the air encompassing the solid 
earth — probably it may be styled that whole mass of fliiidSvhich combines air, aqueous 
ftQd other vapours, mixed with electric fluid, &cl &c. It surrounds the earth to a con- 
siderable height; the atmosphere is proved to be a mixed flttid, 13 cubic feet of which 
weigh one pound a?erdupois, and one cubic foot of which weighs 1| oz. ; its specific 
gravity to water is as 800 to 1 nearly ; the proportions, qualities, and ejects, are so nu- 
merous and so various, that it would be difficult to define them with any sort of preci- 
sion. One of its most essential properties is its power of preserving life in aH animated 
IjiLeings, sustaining the vegetable world, &c. &c. 

' The various temperature of the atmosphere is owing to a variety of caufiea chiefly wir 
known. AH the following affect it more or less at times. 

It is reasonable to conclude, that winds flowing from cold countries will prbducfe^old 
in oth^r parts, and the contrary when they blow from hot countries ; and that such 
winds must occasion unusual cold or heat in those parts of the world where it is most f^lt. 

Water always absorbs a quantity of heat, particularly when in a state of vapour ; 
hence the coldneds of jnarahy countries, and also that which we often experience during 
and after violent rains. Hence also we may expect after a col4 winter a rainy summer^ 
because the exuberant evaporation effected by it will carry off the superfluous moisture 
of tha earth upward* 

VAPOURS*— Any thing exhaling and mixing with the. air is termed a vapour. Va- 
pour is considered an elastic invisible fluid, like common air. The air, when condensed, 
being acted upon by heat, gives out a quantity of it ; a country,- therefore, may become 
heated by the condensation of vapour over it, though brought perhaps from a consid^r^ 
able distance. This may account foi a certain sultriness often felt before the commence- 
ment of rain. Vapours, when these remain for a long space of time over any country, 
ivill often occasion much cold, and this by obstructing the passage of the sun's rays 
from operating on the earth. This effect of vapour is given as a reason for the very se- 
vere winter ei^perienced in 1784. After a severe winter, prodigious quantities -of ice 
accumulate about the North Pole, which frequently contribute towards lowering the 
temperature of several succeeding years. 

EVAPORATION. — ^The act of passing off in fumes or vapour, also the act of attea^ 
uating matter so as to make it fume away. Evaporation is produced by combination of 
caloric with particles of water, by which it becomes connected into an elastic fluid much 
lighter than air, which therefore immediately ascends and mixes with the atmosphere. 

QUICKSILVER, OR MERCURIAL VAPOUR.-M. Billiet observes, that for. a 
long time past it has been known that during hot seasons mercurial vapour formed 
spontaneously in the upper part of the barometer tube. Quicksilver is a naturally fluid 
mineral, and the heaviest of all known bodies next to gold, and is the more heavy and 
fluid as it is most pure. It is wholly volatile in the fire, and may be driven up in va- 
pour by a degree of heat very little greater than that of boiling water. 

RAIN.«-The superfluous moisture with which the clouds are charged, or the wa- 
iet that descends through a part of the atmosphere in the form of globules, or drops of 
various dimensions. Whatever suddenly disturbs the heat or density of the air, or the 
electrical power contained in the clouds, occasions the particles of vapours to rush to- 
gether and form drops of water too heavy to continue suspended in the atmosphere.-— 
They then sink, encrease in their descent, partaking of various floating vapours through 
which they pass, and then descend in what is called rain. 

Previously to rain very different appearances are frequently observable in and about 
the atmosphere. The cumulus in the lower atmosphere becomes altered in appearance, 
for instance, denser, irregular, and rock like in its superstructure, with fleecy protube- 
rances near its bate, ultimately forming a complete cumulo stratus. 

More rain falls in mountainous countries than in> plains. In England it generally 
rains less in March than in November, in the proportion at a medium of 7 to 12. It ge- 
nerally rains less in April than October, in the proportion of one to two nearly at a me- 
dium. It generally rains less in May than September, the chances that it' does so are 
at least as four to three, but when it rains plentifully in May (as 1.8 inches or more). 
it genaially fains but little in September ; and when it rains 1 inch or less in May^ it 
rains plentifully in September. 



2g 

RAINBOW.— Th« scBilcircle of tarioai coloora which appears in showery weather. 
It is said that a rdnbow In the morning it the shepherd's warning, but one at night is 
his delight. 

LUNAR RAINBOW.— This phenomenon is of rare occnrrence. However, a gentle- 
man, on 7th Oct. 1824, when entering the town of Arras, in France, aboat eigiit o'cloclc 
in the evening, saw one as viTid and distinct in colours, and as perfect in tlie segment of 
the circle which it formed as almost any solar rainbow he ever saw. There was also a 
second one fainter, as if it were the shadow or reflection of the other. Tliis splendid 
meteor was produced on a thick rainy cloud, which passed over him. The moon at this 
time might be, to the best of his recollection, at an elevation of 46<^ from the horizon. 



SQUAIJiS — Are sudden gusts of wind, flee. Squalls are transitory gnsts of 
caused by adyoining portions of the atmosphera becoming suddenly unequally rarified 
or condensed, which is probably aSUin eflfected by the mere intervention of opake or 
dark clouds obstructing the^equal difnsion of the sun's rays on the atmosphere. The 
thunder, lightning, ana heavy rain, however, which usually accompany squalls within 
the tropics (where they are by far most frequent), prove them to be principaJJy caused 
by the active power of electricity. 

WHIRLWIND.— This is a strong stormy wind, moving first horissontally, and 
then proceeding -upward in a spiral form. The meeting of winds often poduces a wiuri- 
wind, by which a cloud placed between th^m is sometimes compressed into the sliape 
of a cone, such winds whirl round it with Very great rapidity, exerting all its vortical 
power. 

Some whirlwinds are slow in their movement, and are injurious only by their whirling 
or vortical motion ; others do mischief by whirling and proceeding at the same time— 
the latter are named typhoons. They follow the course of rivers, an instance of which 
occurred at Charleston, South Carolina, on June 1, 1761 : About 60 nules W. by S. of 
Charleston, about the middle of the day, the typhoon was first noticed, and it destroyed 
a number of houses, &c. It made wide avenues through the woods and other places ; 
every tre6 and shrub were torn up in its career; its course was directed down Ashley 
River, on which it moved with surprising velocity. Its appearance was that of a column 
of vapour or smoke, the motion of which was as irregular as it was noisy ; its force was 
so great that it turned Ashley River up from the bottom, laying part of its channel bare, 
and proceeding onward with a tumultuous noise« However, at White Point it was met 
hy another typhoon from Cooper's River. It appeared of inferior force, but on there 
mixing together the agitation of the air was considerably encreased. It next assailed 
Ihe shipping in the road, some of which it destroyed. It is computed that it was not 
more than four minutes in its passage, although the distance is estimated at seven miles. 
The damage sustained amounted to about £20,000, and had it not been for the ^st 
which fortunately came down Cooper's River, Charleston in all probability would have 
been nearly destroyed. 

For whirlwind at Scarborough, 24th June 1823, see Edin. Phil. Jour. No. 18, p. 399. 

The singular effects of a whirlwind were visible in June 1824 in the neighbourhood 
of London : About one o'clock in the day, in a brick-field at Brompton, in the posses- 
sion of Mr. Blake, a short distance from Gloucester Lodge, a sudden roar of wind was 
heard by the workmen, and the straw which covered a long row of unburat bricks was 
in a moment carried up in the air to a prodigious height, when in separate masses it 
presented the appearance of a detachment of balloons ; these aeronauts of straw took a 
southerly direction, and remained in sight a quarter of an hour. The state of the air 
previously to the phenomenon was quite calm. 

Perth, 2d Nov. 1824. — About four o'clock on Tuesday afternoon a concussion of ^r, 
not unlike the violence of a tropical tornado, was experienced in this neighbourho^'d. 
The wind arose suddenly, and with such force, that many houses in the country, witliin 
a few miles of this city, were unroofed, and the windows driven in. A considerable 
quantity of cloth was carried up by the whirlwind from Luncarty Bleachfield, part of 
which was recovered from the east side of the Tay. At Leach Hill a pea-stack was 
carried away, and not a vestige of it has been seen Several trees at Craigie were torn 
up by the roots, and six of the large willows at the top of South Inch were stripped of 
their branches, and their trunks rent and broken. 

HURRICANE.— This is a strong and violent storm, often experienced in the 
western hemisphere. 

' *^ Some tracks of the torrid «me are subject to periodical and inregular storms, the 
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Violence of which much exceeds the greatest tempest ever >et expetienced iti the tem- 
perate zones^ The hurricanes of the West Indies and Indian sea, and the typhoons of 
the China Sea, are of this description. In tiie hurricane the elements seem to combine 
for the destruction of nature ; forked lightnings cross each other incessantly in everjr 
direction ; the thunder roars without intermission ; the rain is precipitated in torrents ; 
the sea, driven forward and upward, is forced with irresistable fury towards the land, 
while the winds, blowing at once from various points of the horizon, sweep away things 
of such magnitude as would astonish those who have never witnessed its destructive 
effects ; for it has been known to scoop-out and remove large portions of the earth to an 
almost incredible distance. 

TORNADO. — Is a violent squall or gust of wind rising suddenly from the shore, 
and afterwards veering round the compass like a hurricane. They are most frequent 
on the coast of Guinea and S. W. coast of Barbary. 

HAIL — Consists of vapours united into drops of rain, and being frozen while in 
a state of falling, they assume various figures; rouiid, pyramidal, cuniated, angular, 
thin and flat, and sometimes stellated with six radii, like the small crystals of snow. 
Hailstones have sometimes been found of an extraordinary magnitude. See an account 
of a remarkable hail storm in August 1813, by R. S. Stewart, Esq. in Phil. Trans. No. 
17, page 194. 

FROST. — Such a state of the atmosphere as causes the congelation or freezioi^ 
of water, or other fluids, into ice. In the more northern parts of the world .even solid 
bodies are affected by frost, though this is only or chiefly in consequence of the mois- 
ture they contain, which being frozen into ice, and so expanding, as water Js known ^to 
do when frozen, it bursts and rends any thing in which it is contained, as plants, trees, 
stones, and large rocks. Many fluids expand by frost, as water, which expands about 
the one-tenth part, for which reason ice floats in water ; but others again contract, as 
quicksilver, and thence frozen quicksilver sinks in the fluid metal. 



Years, 

220 Frost in Britain that lasted 5 months 
250 The Thames frozen 9 weeks 
291 Most rivers in Britain frozen 6 weeks 

. 359 Severe frost in Scotland for 14 ditto 
508 The rivers in Britain frozen 2 months 
658 The Danube quite frozen over 
695 The Thames frozen 6 weeks, and 

booths built thereon 
827 Frost in England 9 weeks 
859 Carriages used on the Adriatic Sea 
908 Most rivers in England frozen 2 mos. 
923 The Thames frozen 13 weeks 
987 Frost lasted 120 days, began 22d Dec. 
001 -The Thames frozen 5 weeks 

1035 Severe frost June 4; the com and 
fruits destroyed 

1063 The Thames frozen 14 weeks 



Years, 

1076 Frost in England from Nov. to April 

1114- Several wooden bridges carried away 

■ by the ice 
1407 Frost lasted 16 weeks 
1434 Frost from Nov. till February.— The 

Thames frozen to Gravesend 
1603 Frost for 13 weeks 
1739 A ditto which lasted 9 weeks, began 

Dec. 14. 
1747 Severe frost in Russia 
1760 Severe ditto in Germany 
1778 Thames frozen below bridge ; booths 

upon it 
1793 Severe frost in England 
1814 Intense frost. — ^I'he Thames frozen, 

and all sorts of amusements on it. 



Ob the cause of regular figures formed by Hoar-frost on windows : 

^' This curious phenomenon was ascribed by M. Mairan (to the pre-existence in the 
glass of certain regular figures and lines generated during its formation, and he supposes 
tiiat the particles of hoar-frost deposit themselves according to these figures. M. Ca- 
rena, in a Memoir Snr le Givre Figur^e, published in the Memoirs de Turin for 1B13 
and 1814, p. 56-79, has overturned this hypothesis, and shews that the following are 
among the principle causes of this phenomenon. 

I. — The natural form of crystallization. 

IT. — ^The necessity of hoar-frost extending itself along a plane surface, which re- 
strains the quaquauersus tendency of crystallization. 

III. — ^The numerous and varied resistances presented by the surface of the glass. 

IV.-— The imperfect and irregular conducting power of the glass, which is apt to pro- 
duce in the vapours curvilineal motions at the instant preceding their congelation. M. 
Carena placed a small copper disc on the outside of one of the panes of glass, and found 
that the corresponding part of the^gUtss was always free £rom hoar-frost." 



* Sec a very iaterestinff paper on Bxperimental EiMpiiries reUtWe to thefonuatioa of Misit, by 
George Harvey, £04. B^y. ttoiirt. Jour. »o.»,page|»&,»iidl)ySirH.Dayy,Bdi4.Jour.»o,3,p-l8fr, 
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SNOW.— The serenl particles of water frozen before they anite into drops. Snow 
U a meteor formed in the middle region of the air of vapour, raised by the action of the 
sun on the earth and sea, er subassisted l)y the evaporation of subterraneous fires there- 
in congealed, its parts censtipated or condensed, its specific gravity encreased, andthos 
returned to the earth in flakes of various sizes. The snow so well known is with great 
propriety ascribed to the coldness of the atmosphere through which it falls. When the 
atmosphere is warm enough to diflsolve the snow before it reaches the earth it is termed 
rain. Should it, however, reach the earth undissolved, it makes what is called snow. 
Saow is evidently formed by a regulai process of crystallization among minute frozen 
particles of water, while floating in the air, previous to and during the fall of snow (the 
structure of a crystal of snow demonstrates that a drop of rain is also formed by the 
union of a great number of smaller drops), the temperature continues about 32° Far,— 
However, when flakes of snow are frozen, they become as firm as ice. Snow is a bad 
conductor of heat, and cold penetrates it with difficulty. Snow keeps plants which it 
covers, and has a peculiar property of preserving them from the influence of cold. It 
supplies them with continued moisture, preserves a great number from perishing, and 
still more from languishing, and consequently imparts a nourishment and protection 
which enables them to shoot out with strength and vigour, — For remarkable balls of 
snow at Brunswick, see Edin. Phil. Jour. Part 18, p. 397* Snow fell to the depth of 9 
inches at Ashtabula* Ohio, U. S. on 2gth Sept. 1824. 

SLEET. — ^The drops of rain, accompanied with flakes of snow, altered by the miiing 
of the atmosphere with them, is called sleet. 

DEW — Is a vapour often condensed into visible drops. When the air is nnable to 
hold a certain quantity of water in solution, the result is a deposition of it in aqueous 
particles. Ihiring the heat of the day a great quantity of vapour is drawn up into the 
atmosphere ; in the evening, should the vapour not have been carried off* by currents, 
&c. it will happen sometimes that more vapour remains diffused in the atmosphere than 
the temperature of the night can permit to subsist under the existing pressure of the 
aqueous atmosphere ; therefore a decomposition of the latter takes place, which is con- 
tinued until the existing temperature and aqueous pressure have attained an equili- 
brium. However, on the return of the sun, this process terminates. If the dew lies 
plentifully on the grass after a fine day, it is a sign of another fair day. If not, and 
there be no wind, rain must follow. 

FOG OR MIST. — Consists of condensed vapours floating near the surface of the 
earth or sea. Five or six fogs successively drawn up portend rain. 

MISTS. — A white mist appearing in an evening over a meadow, through or contiguous 
to which a river passes, will be drawn up the next morning, and the day may be expect- 
ed to be clear and bright. 

Where there are high hills, and a mist, which was perceived on the lower lands, i 
draws to the hills in the morning, rolling onward until it reaches their summits, in such . 
case there is good reason to conclude that the weather will be fair. But when the mist \ 
is about to leave the hills it is moved in a dragging manner along the woods, rain will 
shortly follow. 

It is somewhat remarkable, that an intense fog will come on almost suddenly on the 
-coast round the Shetland Isles. — These islands are situated to the north of Scotland. 

MIST* AND DEW.— For the formation of mist^ it is necessary that the tempe- 
rature of the water should be greater than that of the air ; but for the deposition of dew, 
that tiie heat of the body on which it is to be deposited, should be iess than that of the 
atmosphere. The deposition of dew must always precede the formation of mist. This 
will appear evident,. when we consider the principles to which each owes its origin.— 
Suppose ateome moment an equality of temperature to take place between the water, 
the land, and the volumes of air reposing over each. In consequence of the unequal 
cooling powers of the land and water, the former will^i** have its temperature reduced 
beiow that of the air ; and although by this diminution the equality of temperature be- 
tween the two volumes of air will be destroyed, and a condition created favourable to 
the formation of mist ; still, as the cooling of the first volume, and the mingling of the 
two are not cotraiporaiieous acts, dew wiU be deposited first. 
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HAZY.— -That state of the weather which appears much like a fog, 'yet differs from 
it, as Id foggy weather the atmosphere is dense and moist, but in hazy weather the air 
ia more dry. 

"WATERSPOUT. — Amongst the atmospheric phenomena observed at sea, the wa- 
terspout often attracts the attention of the seaman, but more particularly in nangating 
between the Tropics. When this spout is perceived forming, it gradually encreases in 
length, until it seems to touch the horizon ; it assumes the shape of a speaking trumpet, 
with the small end downwards. It always descends from a dense cloud, in a perpendi- 
culaJT direction, and when it touches the sea a sort of agitation takes place, and a white 
vapour or^team is then perceptible. See also Edin. Phil. Jour. No. 9, p. 89. 

Waterspouts are generally of a dark colour, but the upper part is the darkest Its 

sides appear sometimes perfectly smooth. It begins to waste from the lower end gra* 

-dually upward to the dense cloud, on its reaching which a heavy rain ensues. A mo« 

derate wind usually prevails during the appearance of this phenomenon, with a serene 

sky, excepting about that part from which the water spout commences. 

Oh 26th August 1823, about three o'clock, a^ remarkable waterspout was seen ia 
France, and a storm came on from the SW. accompanied with a sudden and power^ heatv 

Sometimes a waterspout begins to form, but not receiving a sufficient supply of matter 
it soon disperses. . 

WHIRLPOOL; — (A place where the water moves circularly, and draws what- 
ever comes within the circle towards its centre ; a vortex.) — ^Wben two opposite currents 
of equal force meet, they form a spiral vortex, or whirlpool, of which the most cele- 
l>Tated are the Mael Stom, on the coast of Norway, and EuripuS, in the Strait ofNegro^ 
pont. Charybetis, in the Strait of Messina, has also been described as a whirlpool, 
though it seems to be only a violent agitation of the waters at the surface by the making 
of tides, and has no vortex. 

PHENOMENA — sometimes observable about the Son, Moon, and Stars. The sun's 
brightness frequemtly becomes obscured by a certain haziness in the air ; it then causes 
this orb to appear whitish, and sometimes ill defined. At night, if the moon and stars 
dhould appear dimly, and a ring or halo encircle the former, rain will follow ; if the 
sun's rays appear like Moses's horns, if white at setting, or shorn of his rays, or should 
be set in banks of clouds fonnod in the horizon, unpleasant weather may be expected. 
If the moon appears pale and dim we may expect rain ; if red, wind ; but when she is 
her natural colour, in a clear sky, fair weather will mostly prevail. If during one 
quarter the moan Should proye rainy., it will most likely clear at its change, but probably 
the rain may recommence in a few days. Should the weather prove fair for the space 
of any one quarter, and rain commence at. the change, fair weather may be expected on. 
the fourth or fifth days next following. Shooting stars are supposed to indicate wind. 

HALO.— Is a red circle round the'^suti or moon. A halo is an extensive luminous 
Hng, including a circular area, in the centre of which the sun or moon appears, whose 
light passing through an intervening cloud gives rise to the phenomenon. Those about 
the moon are much, commoner. — See also the Edin. Phil. Jour. No. 16, p. 394. 

MOCK SUNS.— At Dalmellington, about mid-day, on March 25, 1823, the appearance 
of four suns were gbserved in the firmament at one time. Aii uncommon vivid halo, re- 
sembling a rainbow, half circled each of the mock suns, while the natural one was en- 
tiirely surrounded. The appearance of the whole was extremely beautiful, and ex- 
ceeded, inbrilliaDcy and splendour, any thing of a similar nature which has occured 
in the memory of the oldest shepherds in that quarter. This phenomenon, though varied 
in appearance, was likewise visible at Ayr. 

CARONA.— When the svin or moon is seen through a thin cloud, a portion of the 
eloud iporelmmediately round the sun or moon appears lighter than the rest of it ; 
this luminous disc is called Carona. They are of various sizes ; however, they seldom 
exceed 10^ in diameter. They are generally faintly coloured at their edges, frequently 
when there is a halo encircling the moon. 

PARHELION— Is a Mock Sun. Sussex, 31st Aug. 1822.— A most beautiful par- 
helion, or mock sun, was observed a short time ago. A cloud of the cirro stratus kitid 
wa^ at the time passing before the sun. There was no halo or carona, but the colours 
of the rainWw singularly distinct and brilliant, and continued visible for about twenty 
minutes. 
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OoiPOATy May 96, IM^ 
PARASfiLfilfC— Frooi eigbt till ten o'clock p. m. on 9Sd of May, two paraselenae tiT^ 
peared altenately, one on tho east side of, and both the same altitude froin tke horizon atf 
that of the moon« The eautern paraselene was the brightest ; it had coicnrg more vlTid 
aboat it, and coatlnned in fight some time after the other was extimct, perhaps from 
being on the side of the moon that was most vaporous. No stationary cloud was Tisible 
in or near either of them ; but a light red carooa, one degree in diameter, surrounded 
the moon nearly the whole time of their continuance, which indicated the pressure of 
haze, or lofty attenuated cirro stratus, that in some measure obstructed the lunar light 
At a quarter past nine o'clock, these rare phenomena exhibited trains of light that were 
turned from the moon, and terminated in points or conical shapes ; the eastern one was 
12 degrees in length, and the western about seven.' At a quarter before ten o'clock 
both the paraselene appeared in circular forms at the same time, without trains, and 
were tinged with light red, light yellow, and pea green ; at this time alao, a faint lunar 
halo presented itself, and measured upwards of 44^ in diameter, when each of the para- 
selene just without the halo was 22^ 40^ distant from the moon's centre. By half past 
ten the sky was completely overcast with cumulo stratus clouds, and light rain fell to- 
wards the morning. These were the finest and the most brilliant mock-moons we have 
ever noticed. They are formed on the same principles as parhelia, and like them in- 
dicate a humid air and approaching wet, particularly when accompanied by the halo. 

^ William Burn by. 

The phenomena of the Paraselene, Parhelion, the several kinds of Halo and Carona, 
all appear to result from the intervention of clouds that pass between the spectator and 
the sun or moon. 

METEORS — Are any bodies in the air or sky that are of a flnx and transitory nature. 
Meteors or fire-balls have in all ages and climates been observed at times to traverse 
thehigherregionsof the air, and many of them have bleen described from ocular de- 
monstration. One was observed on the 18th of August, 178S, about nine in the evening, 
when a meteor, exceedingly large and brilliant, passed over England, and a consider- 
able portion of the continent of Europe, illuminating every place over which its tract 
lay, with an awful grandeur that astonished every beholder ; its motion was amazing/y 
rapid, and from observations made upon it in different places, it ih computed that its 
diameter was littie less than 3-4ths of a mile, and its altitude above the terrestrial sur- 
face at least 00 miles* 

The motion of these meteors is, in general, accompanied with a hissing lioise, re- 
sembling that of a shell projected from a piece of ordnance, and at their exit explosion 
takes place like that of a clap of thunder. This is usually attended by the fall ofaeye- 
ral stones of different magnitudes; many of them continue luminous and warm until 
they reach the surface, and bearing evident signs of recent fusion. They often fall with 
so great a force as to penetrate the earth to a considerable depth. 

Remarkable MEtEon. May 23, 1823. — At ten o'clock at night a luminous meteor 
was observed at Kiel, in Denmark. It was seen almost at the same time at Copen- 
hagen, which is 60 miles from Kiel. This will give some idea of its size and velocity, 
which was apparently not very great. At Kiel it seemed to take a direction from S.K. 
to N.E. and to have an elevation of 30 degrees. It was visible for 10 seconds. As it 
disappeared, it threw out a volume of sparks, and left a luminous track in the sky.' 

AURORA BOREALIS.— Light streaming in the night from the North. It ifi . naid 
that in the Shetland Isles they are the constant attendants of clear evenings, and ^^ ^ 
great relief to the gloom of the long winter nights ; they generally appear near th^ ho- 
rizon at twilight of a dun colour, approaching to yellow, continuing so for the spa^e of 
several hours without any perceptible motion; then they form streams of stronger *J^"^ 
having the appearance of columns altering slowly into 10,000 different shapes^ with CO- 
lours varying from all the tints of yellow to a russet. 

Dr. Thienemann, who passed the winter of 1820-21 in Iceland, made numerous oh* 
servations on the Aurora Borealis, of which the following are general results ? 

Ist, The Aurora Borealis has its place in the lightest and highest clouds of our at- 
mosphere. V • • 

2d, It does not occur in the wioter and night time only ; but at all times, being vi- 
sible, however, only in the absence of the sun's rays. 

3d, it has no determinate relation with the earth. 

4th, No sound occasioned by it has ever been heard. 

6th, The form in Iceland is generally that of an arc, extending from N.E. to WAV. 

6th, The motions are variable, but always occurring within the limits of the clouds 
containing the meteor. 
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AURORA AUSTRAXES— Or Southern Lights, were observed by Mr. Foster on 16th 
February 1773, in South latitude 58^. This beautiful phenomenoD, was seen again for 
several succeeding nights. Its form was that of columns of clear white lights shooting 
upward from the horizon to the eastward, almost to the zenith, and gradually spreading 
cm the whole southern sky ; these columns were sometimes bent sideways at their up- 
per extremities, and though they were in most respects similar to the Aurora Borealis, 
yet they differed from them in being always of a whitish colour. The sky was gene« 
rally clear when the Aurora Australes appeared, with the air sharp and cold^ the ther* 
mometer standing at the freezing point. 

XiIGHT. — Some philosophers consider light to be particles of extreme minuteness, 
emitted in succession by luminous bodies, moring in straight lines at the rate of about 
'200,000 miles in a second. 

ZODIACAL LIGHT. — This is a brightness obserred at times in the Zodiac, resem- 
bling that of the galaxy or milky way. It appears at certain seasons, vis. towards the end 
of winter and spring after sun-set, or before his rising in autumn, and at the beginning 
of winter, resembling the form of a pyramid lying lengthways, its base being placed 
obliquely with respect to the horizon. This phenomenon was first named and describe4 
by the elder Cassini in I68S. 

The sodiacal light, or solar atmosphere, is a subtile fluid, made luminous by the rays 
of the sun, but in a greater degree and to a greater extent about his equator than in any 
other part. 

Mr. Humboldt * observed the zodiacal light at Carraccas, in Colombia, on 18th Ja- 
nuary, after 7 h. p. m. The point of the pyramid was at the height of 53^. The light 
totally disappeared at 9h. 36' apparent time, about 3h. 60' after sun-set, without any di- 
minution in the serenity of the sky. On the 16th of February it disappeared 2h. 60' af- 
ter sun-set, and the altitude of the pyramid was 50^ in both instances; the intensity 
of the zodiacal light changed in a rery sensible manner, at intervals of two or three 
minutes ; sometimes it was very faint, at others it surpassed the brilliancy of the milky 
way in Sagittarius. The changes took place in the whole pyramid nearly, bat espe- 
cially toward the interior, at some distance from the edges. 

TWILIGHT, sometimes called Crepusculum, is that faint light perceptible before sun* 
rise and after sun-set. It is occasioned by the sun's rays being refracted through the 
infinitely small particles of the atmosphere ; twilight commences at the first dawn or ap- 
pearance of what is termed nioniuig to the rising of the sun* Between the setting of the 
SQUy and the expiration of day, twilight takes place again ; this is called evening twilight. 

MOONLIGHT.— With lespeot to this light, it may not be improper to mention the 
piarticularly useful efieets ef moonlight in assisting certain important natural phenomena. 
The oryatalUzation of water, for instance, which takes place and is so very prevalent early 
in the spring, is of invaluable service— ^stly, in assisting the operations of agriculture— 
secondly, by rendering the surface of the earth more mellow and better susceptible of 
th6 power of the manure; all which circumstances are greatly assisted, and probably 
chiefly effected, by the intervention of moonlight. It is well known, that, in certain 
caMS, water will sink to the temperature of 22 degrees before freesing or taking the 
form of crystals ; indeed this it will invariably do in the absence of mechanical agita- 
tion, or in the absence of light. It is a fact, though not generally attended to, that 
during that period of the year already allnded to, and at other periods, before the moon 
rises, on a still clear night, when the atmosphere is at a lower temperature than 32 de- 
ffrees, the waters remain in a liquid state, but on the moon's rising, and diffusing its 
fight, the water fVeezes and performs the salutary offices required of it, without subject- 
ing us to the severity of a low temperature. 

CLOUDS. t^-'These are a collection of vapours in the air. Against much rain the 
clouds increase very fast both in size and number ; however, more especially previous 
to thunder. When the clouds are shaped like fleeces, but dense in the middle, and 
bright toward the edges, with the sky bright, they are signs of frost, which is often 
attended with hail, snow, or rain. When clouds appear high in the air, having the ap- 
pearance of locks of wool, they portend wind, and probably rain. When a general 
cloudiness obscures the sky, interspersed with dark fragments of clouds passing under- 
neath, it is a sure sign of rain, and that for a continuance. Two currents of clouds in 
winter always portend rain, but in summer Ihey denote thunder. 

"■■■■■ ■ ■ I ■■■ 

* Hwnboldt'f personjd Narrative, VoL 3, pages 96 and 9t. 

t For KoHABClatiire of the Qoadt, see the Piamal Register, yage s. 
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WIND.— Wlad U a enrrent of air morlag a portioii of the atmotphere ftom the place It 
oocopied to any otherwithaii impetuf sensible tone— not improperly called by the an* 
eients a swifl oomie of air, a flowing eflfusion or stream of air, &c. Should the wind yeer 
about expect mach rain. If it follows the course of the snn in changing, it will bring fair 
weather. Bntifitdoesnotfollowthe course of thesQn,expectnn8ettled weather. Whist- 
ling or howling of the wind is a snre sign of rain. In all maritime coniitrie8,'aitiiated be- 
tween the tropics, the wind blows daily from the sea a certain number of houra, and during 
a certain number of hours tha wind blows from the land. Such winds are called land 
and sea breezes. The sea breeze generally sets in between the hours of two and eleyen 
in the forenoon, and blows till between sec and soTcn in the cTening ; from aoTen to 
eight in the eyeidng the land breese begins, sind continues till about ten the next day. 

The Cause op Winds. As the air is rarified or uKtde to expand by heat, and the en* 
trance of wind is a necessary consequence of it, for when any part or parts of the at- 
mosphere becomes heated by the sun, or otherwise, expansion immediately takes place, 
which will affect the adjacent parts of air to an indefinite extent, so that by Tarious 
portions of heat being diffused into them there will arise Tarious winds. When the 
air is much heated it will ascend to the upper part of the atmosphere, and the adjacent 
air will rush in to supply its place, and therefore there will be a stream or carrent of 
air from all parts towards the place where the heat is. And hence wo see the reason 
why the air rushes with such force into a glass-house, or towards any place w^here a 
great fire is made, and also why smoka is carried up a chimney, and why the air mahes 
in at the key-hole of the door, or any small chink where there is a fire in the room. 
Therefore we may take it in general, that the air will press towards that part of the 
world where it is most heated. 

From ten years average of the register kept by order of the Royal Sodiety, it appeal* 

that the winds blow in the following directions at London : S.W. 112 days-— N.E. 68 

--N.W. 50— W. 68— S.E. 82— E. 26— S. 18— N. 16. 866 days. 

The velocity of the wind varies firom the most gentle breeae to the^West Indian hur- 
ricane, as follows : 

light Airs, from 1 to 8 miles per hour, 1 .47 to 4.40 feet per second— Breeze, from 
4 to 6, 5.87 to 7.88— Brisk Gale, from 10 to 16, 14.67 to 22— Fresh Oale, trom 20 to 
26, 29.84 to 86.67— Strong Gale, from 80 to 86, 44.01 to 61.84— Hard Gale, from 40 
to 46, 68.68 to 66.01— Storm^ from 60 to 60, 78.85 to 88.02— Hurricane, from SO to 
100, 117.36 to 146.70. 

Anemometer.— An instrument for measuring the strength or velocity of the wind. 
See an account of a curious one in the Reg. of Arts and Sciences, Vol. 1, page 280. 

LIGHTNING.— Is a large bright flame, shooting swiftly through the atmosphere, of 
momentary or very short duration, and commonly attended with thunder. It is now 
universally allowed that lightning is an electric phenomenon, caused by ignition and 
explosion. 

THUNDER.— Is that awful and interrupted vibration in the air, excited by a sudden 
explosion of electric matter. Thunder is variously accounted for. However, of all the 
dangers to which tiie seamen's lives are incident, there are none so terrifically sublime 
v^hen viewed from a certain distance, or so dreadfully appalling to the mind, as that 
combination of meteorological and electrical phenomenon, so well known by tha ap- 
pellation of thunder. 

In the dark midnight of an autumnal cruise, as repeated through a series of yean^ up- 
on the southern shores of France, for political purposes, during the unremitted perse- 
verance of the British fleet, the above various sensations were often experienced hy 
thousands. In the midst of a numerous fleet of Briton's hardy tars, exposed on such 
nights to sudden squalls and baffling shifts of wind, when large drops of rain fell, few 
but heavy, on deck ; when the fleet at times became almost unmanageable, now rolling 
in the trough, or borne up by the waves of the agitated sea ; when distant thunder was 
dreadful from the land, and the vivid lightning disclosed at every flash the scattering 
fleet; in circumstances such as these, the orderly and determined resolution of the Bri- 
tish seaman is beautifully exemplified, whose precarious situation not only claims but 
deserves, in the strongest manner, all that philosophers, men of science, and men of, 
opulence, can do for their benefit. 

Causes of Thunder and Lightning.— When sufficient quantities of nitrons and sul- 
phurous vapours are admitted into the air, they frequently take fire, effecting the 
phenomena called Lightning and Thunder ; the former sometimes appears darting right 
forward, sometimes obliquely, at other times taking a zig-aag course. The latter is that 
loud and intenrupted sound heard after the ezplosioB that had taken place from ignittoB. 
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TmJND£RBOLT.^Wlieii thftt wonderful appemnoe in natuTe called ligfatnlD^, 
'vritli a Tiolence peculiar to itself, breaks, shatters, or destroys, the uninformed, in order to 
fit it well for such important work, suppose it to be a hard Ixxly ; bat experience teaches 
118 that we need not have recourse to a hard solid body to account for the eifect so com- 
monly attributed to the thunderbolt, which a trial with pulvisfulminansyorganpowder, 
-will more fully elucidate. 

£ARTHQUAK£.— Tremour or Convulsion of the Earth. Shock of a great earth- 
quake was felt in the peninsula of India, and at Colombo in Ceylon, on 0th Feb. 182S. 
It was also felt on board the Orpheus, in lat. 1 North, and long. 80 East. The boxes in 
the cabins were put in motion, and the first shock lasted nearly one minute. They ex- 
perienced three shocks in all ; the first about 1 p. m. ; the second about 5 minutes past 
2 ; and the last and weakest about 6 p. m.— 'Ceylon Gazette, Feb. 22. 

Calcutta, August 16, 18S9. 
Earthquake felt at Sea.— The Hon. East India Company's ship Winchelsea, on the 
10th Feb. 1823, at Ih. 10 p. m. in £. long. SS° 8S' and N. lat 62, experienced a shock 
similar to that of an earthquake. A tremulous motion of the Tessel, as if it were psss- 
ing oTcr a coral rock, alarmed all on board, and this was accompanied with a loud 
rumbling noise, both of which continued two or three minutes. As the ship was going 
only 2 knots an hour, the Captain saw there was no shoal, and considered the ship as 
out of soundings. There was no commotion on the sea, and the vessel was some hun- 
dred miles from land. This phenomenon has been ascribed to some volcanic * eruption 
in one of the islands to the east of the Ba^r of Bengal. ^— Parsons in the Med. Repo- 
sitory, Vol, 20, page 176 

On the 0th Not. 1822, Valparaiso (which, from being a miserable village, had, by 
the blessings of commerce and ciTilization, increased within a few years to 17,000 in- 
habitants) was laid in ruins by an earthquake. The shock lasted four minutes, and all 
Uie churches and about two-thirds of the city were destroyed. About 200 of the inha- 
bitants perished, and a great quantity of merchandise was lost. The shoqk was felt 
(but did no injury) at Santiago. 

The whole of South America is subject to earthquakes. 

For an account of an earthquake in Chili, in Noyl822, see Royal Quart Jour. No. li. 

For an account of a dreadful earthquake in Persia, in June 1824, see Bombay Qa- 
xette, Sept. 8, 1824. 

It is said that a haziness in the atmosphere, and a particular kind of obscurity about 
the sun, were the phenomena remarked previous to the three earthquakes at Selva 
Plana, Grand Duchy of Tuscany, about ISth August 1824. 

Brussels, Sept. 1, 1824. — On 18th August, in the afternoon, a phenomenon, very rare 
in this country, was observed at Harderwyck, in Oullderland. A noise like that of se- 
- veral loaded waggons running rapidly was heard in a S. W. direction. In some houses 
the doors suddenly flew open, in others the noise was so loud that the people thought 
thereof was coming down. In a plantation in the town, some soldiers asleep on die 
grass were awakened by the subterraneous noise, and feeling the ground tremble under 
them were frightened and went away. It seems, therefore, that the noise which the in- 
habitants heard was under ground, and that there was a shock of an earthquake. 

Meteor and Earthquake. — ^It is said that a traveller, who happened to be durinr the 
nights of the llth and 12th of August, 1H24, upon the Alps, saw a globe of fire which 
illuminated the atmosphere for the space of three minutes ; and about the same time 
the shocks of an earthquake were felt in several parts of Italy. 

Earthquake at Kutch, Edin. Jour. No. 5, p. 120, and for Storms see page 198. 

Earthquake and Rain at Java, see Asiatic Journal, Vol. 9, page 409. 

ATMOSPHERICAL ELECTRICITY.— There are four sources of atmospherical 

electricity : 

1st, Friction, Sd, Heat and Cold, 

2d, Evaporation, 4Ui, Expansion and Contraction, 

Not to mention the electricity evolved by the melting and freezing solutions of various 

bodies in contact with air. 

Electricity produced by Congellation of Water.— << MThen water is frozen rapidly 
. in a Leyden jar, the outside coating not being insulated, the jar receives a feeble elec- 
trical change, the inside being positive, the outside negative. If this ice be rapidly 
thawed an inverse result is obtained, the interior becomes negative, and the outside 
positive."— Grothus . 



* For a very interesting account of various volcanoes at present in activity in Afirica. Isia, and 
islands in the Soath Sea, see No. lOS of the Asiatic JoutmI hr October 189*. 
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ON THE NATURE OF THE ATMOSPHERE OF S£AS.-«In a curious paper 
OP thia aiibj«ct, published by M. Vogel of Mnnich, in the Journel de Phamacie, No. 2, 
for Nov* 1823, pacM 501^ 506, this lewned chemist has given the foUowini^ results : 

1. Thftt the air of the RngHsh eh&nnel, between Dieppe and Havre (on the coast of 
France), contains mariates. 

2. That the air of the English channel, as well as the air of the Baltic^ contains a 
less quantity of carbonic acid than the air of the European Continent. 

J Iliat tiie muriates do not disengage their acid at a temperatare capable of bring- 
ing them to ebullition, bat that they are partly Tolatilised with the vapours of the water. 

4. That there is no particular colouring principle in sea air, as M. Hermbstaedt of 
Berlin thought ; and that the red colour produced by nitrate of silver with the aid of 
the sun, is due rather to the muriates. 

5. That all water whatever, which contains traces of muriate, possesses the property 
of aoquinng a wiae rad colour, with nitrate of silver, when exposed to the sun. 



OIL BAROMETER.— This instmment is taken notice of at page 11. It ehonld al- 
ways be kept in an upright position, and wl^ether intended for use on ship-board, or on 
ahore, It would be desirable to have it fixed to the wainscot or wall, &c. to guard as 
much as possible against accidents. When fixed, turn the milled head screw at top, 
which will raise the cork for the admission of air. Next, after a little time has elapsed, 
observe the division at which the mercury in the thermometer stands, then slide the 
barometer scale up or down until the point comes to the same number or division as in* 
dicated by the thermometer. Lastly, observe the barometer scale, and notice the ele- 
vation of the oil in the same manner as it is customary to observe the height of the mer- 
oury in the barometer tube. 

N.B. — ^It generally ranges higher than the mercurial barometer, but nevertheless is 
a valuable companion to it. 

Santa Fb pi Bogota, Capitai. ov CoLOMBiA.--The climate of Bogota is generally 
rainy and cold ; the thermometer seldom rises above 12<3 to 14^ Reaumer, and it i^- 
quently falls to 6^ or 7^. The sky is always cloudy, and there are but few of such fine 
days which even in the severest winters we ei\ioy in Europe. The climate of Bogota 
«iay indeed be thus apportioned ; six months continued rain, during April, May, Sep- 
tember, October, November, December ; three months showery, -namsly, June, July, 
August ; and three months uncertain. N. N. W. vnnds at this place invariably bring 
storms, which sometimes last for several days together, fonning large collection of wa- 
ter in the plain. 

MAXIMS ON THE WJBATHER.— A moist autumn, with a mild winter, is gene- 
rally followed by a cold and dry spring, which greatly retards vegetation. If the sum- 
mer be remarkably rainy, it is probable the ensuing winter will be severe ; for the un- 
usual evaporation will heive carried off the heat of the earth. Wet summers are gene- 
rally attended with an unusual quantity of seed in the white-thorn and dog-rose bushes ; 
hence the unusual forwardness and fruitful appearance of these shrubs is a sign of a 
severe winter. The appearance of crows and birds of passage early in autumn announce a 
very severe winter ; for it is a sign that this season of the year has already begun in the 
northern countries. When it rains plentiAiUy in May, it will probably rain but little in 
September, and vice versa. When the wind is S. W. during summer er autumn, and the 
temperature of the air unusually cold to the sensation for the season, and the thermo- 
meter is found low, much rain may be expected. Violent temperatures, as stoims or 
heavy rains, produce a sort of crisis in the atmosphere which effect a constant tempera- 
ture, good or bad, for some months. A very rainy vrinter predicts a steril year. A 
severely cold automn announces a windy winter. 

It may be needful to observe, that the vnnter quarter begins Dec. 21— the spring, 
March 20— the summer, June 21— the autumn, Sept. 28. 



Notice of a Committee formed for promoting Meteorological Journals, by the Royal 
Society of Edinburgh. See Edin« Phil. Journal, No. 7, page 200* 



FINIS. 



